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QUALITY or cur success 


To the careful buying engineer and contractor quality means economy. 


Our tools and shovels have been the standard of high quality since 1843. Our long experi- 
ence and reputation is your guarantee of satisfaction. Every tool we make is absolutely guaran- 
teed to be free from defects in workmanship and material. Any tool found defective from either 
of these causes, will be promptly replaced without charge. 


Our trade-mark stamps every tool as par excellence. They reduce the cost, of track mainten- 
ance by eliminating the expense of numerous replacements. 


Write for catalogue and prices. 


HUBBARD &CO.PITTSBURGH. PA. 


Alphabetical Index to Advertisers, Page 11. Classified Index to Advertisements, Page 9. 
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MANGANESE TRACK 
WORK A SPECIALTY 






AUTOMATIC SAFETY 


WITCH STANDS 


1. POSITIVE THROW.—Ramapo Safety Switch Stands are rigid for hand operation. The operator raises the 
handle, thereby releasing the spindle from the automatic mechanism, then throws the switch, but cannot 
lower the handle or relock switch unless the points are fully thrown. 






2. AUTOMATIC SAFETY FEATURES.—A train or car can trail through a switch when set wrong, locked with 
a Ramapo Safety Switch Stand, without breaking the switch points or injuring the switch stand. The first 
pair of wheels forces the switch points open, compressing springs in the switch stand, and when points are 
half way thrown the springs snap the points the rest of the way. The stand is left locked in new position, 
just as if thrown by hand, and is again ready for either hand or automatic operation. 









3. ADJUSTABLE FEATURES.—AIl Ramapo Safety Switch Stands are furnished with adjustable throw and 
adjustable moving-rods, unless otherwise ordered. Adjustable switch rods are not required, as either switch 
point can be adjusted. The throw can always be adjusted to suit that of any switch, one-half turn of the eye- 
bolt crank affecting the throw one-twelfth of an inch. See table of crank adjustments below. The dis- 
tance of stand from switch can be readily adjusted with the adjustable moving-rod without moving the 


stand on the ties. 








CRANK ADJUSTMENTS FOR RAMAPO SAFETY SWITCH STANDS 
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Write for descriptive catalogue on 


Switch Stands, Switches, Frogs, Guard Rail Clamps, etc. 


RAMAPO IRON WORKS 


Main Office: HILLBURN, N. Y. 
Works: HILLBURN, N. Y., and NIAGARA FALLS, N. Y. 


Sty.Le No.9 
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STYLE No. 18 STYLE No. 19. StyLte No. 20 


RAMAPO PATENT SAFETY SWITCH STANDS 


StyLte No, 17 
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KNOW! 


Mr. Engineer — know that if each 


copper oxide plate is wound 

with wire electrically uniting 
all points in the plate that it causes every cell to become 
uniformly*conductive and produce better results. 


The SCHOENMEHL 
WIRE WOUND 
ELEMENT 


affords greater area for the electrolyte, 
in its stronger and more uniform electromotive 
force. It also provides against internal short-circuiting 
resulting from falling flakes and prevents failures due to 
broken plates. 
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It has helped others—it will help you. 


\ 


Day Che Caterbury Pattery Company 


Waterbury, Conn. 
New York Sales Office Chicago Sales Office 


Bryant Zinc Company Bryant Zinc C 
50 Church St. 600 Guinan a 











Light Inspection Cars are the Strongest and Lightest running 
known. The fact that we constantly receive repeat orders 


is proof absolutely that our cars are giving entire satis- 
faction. .We shall be pleased tosupply you with our new 
catalog that tells all about them. 


TEETER-HARTLEY MOTOR CO. 


HAGERSTOWN, INDIANA 
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A Great Body of Specialists 


build, operate and maintain our wonderful railways —large and 
small. Their duties are clearly defined and their final and tre- 
mendous responsibilities require that they be always alert for 
new and up-to-date equipment and methods that will save 
money, time and labor. 


In the Engineering Department 


these men—officials, principal assistants and enterprising em- 
ployees—find in Railway Engineering and Maintenance of 
Way the character of information which they need. It is the 
specialized publication for the specialists in the railway en- 
gineering department. 


The Manufacturer 


who has anything these railway engineering specialists can 
profitably employ, is missing a big opportunity if he is not 
telling his story in its columns. 


Less Than Two Cent Postage— 


considerably less—is the per copy cost of a full page advertise- 
ment each issue. 


No more Effective or More Economical Selling Help Is Open 
to Such a Manufacturer. 


RAILWAY ENGINEERING 
AND MAINTENANCE OF WAY 


The Only Periodical Specializing Exclusively in Railway 
Engineering and Maintenance of Way and Structures 


52 Vanderbilt Avenue et New York City 
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These Are the Facts 


1. The Eymon Continuous Crossing is self-contained 
and installed as a unit. 


to 


The Eymon Continuous Crossing eliminates daily 
inspection and replacing of bolts and nuts. 


3. The Eymon Continuous Crossing eliminates peri- 
odical tie renewals, reballasting and resurfacing 
frog points. 

4. The Eymon Continuous Crossing provides a con- 
tinuous high speed crossing that saves wear and 
tear on rolling equipment. 


wn 


The Eymon Continuous Crossing is positive in 
action, simple durable and fool proof. 

The full facts, figures and photographs mailed 
upon request. 


Installed As a Unit 


The low labor cost and simplicity of installation is 
another feature of consideration in the 


Eymon Continuous Crossing 


The crossing illustrated below was installed complete, 11 months 
ago, as a unit, in 32 minutes, ready for operation. To date, 
although subjected to twelve passenger trains and fifteen hundred 
freight cars daily passing this crossing only five hours’ labor have 
been expended on ballast, no labor required on crossing. 


Four movable frog points, operated from an interlocking tower, 
close the rail gaps in either direction—forming a continuous rail 
that eliminates the frog point wear of the open throat crossing. 


Eymon Continuous Crossing Company 
Ohio 


Marion 
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New Year Greeting 


To our readers and patrons whoever and wherever 
they may be we wish a Happy New Year. May the com- 
ing twelve months be full of happiness and prosperity 
to them; may the past year which has been unfor- 
tunately fraught with many perplexities and annoy- 
ances be forever forgotten, and may the joys of the 
future be limited only by the sky above and as far as 
the North, East, West and South extend. Let us all 
hope that the prosperity in sight will continue for many 
decades, and that the dawn of a new era will not be 
broken in its expansion by interrupting shadows. 
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Track Labor in Winter 


There is an increasing sentiment in the engineering 
departments of our railroads in favor of maintaining 
section forces as nearly as possible at the same work- 
ing strength the year round. The arguments involved 
have been stated and re-stated until it is only neces- 
sary to touch briefly the important points in present- 
ing the case for such a policy. 

Track labor has entered the classification of skilled 
labor. No experienced roadmaster will defend the 
theory that an untrained man in a section force is 
worth as much as a man of several seasons’ experience. 
When a man’s experience at any kind of work becomes 
a determining factor in his value for that kind of 
work he enters the class of skilled labor. The tamping 
of ballast evenly, to give a smooth-riding track surface; 
the tightening of joint bolts—tight enough to hold the 
joint, yet with enough elasticity to allow for expansion 
and contraction of the rails; the adzing of a rail seat or 
tie-plate seat to give a bearing on which the rail will 
maintain line, gauge and surface; the proper sloping of 
drains to minimize pocketing and stoppage; the fastest 
possible results in switch and crossing installation or 
renewals to prevent delays to traffic; all of these parts 
of the section laborer’s work offer opportanities for the 
experienced man, the skilled laborer, to save time and 
money for his railroad. 

A skilled laborer must maintain his skill by practice. 
The man who, by not getting steady employment at his 
regular work is forced to seek other employment, loses 
his value to himself, and he loses his value to his em- 
ployers. A skilled track laborer is of no greater value 
to a farmer for his experience at track work, and the 
reverse holds true. The versatility of the jack-of-all- 
trades has lost its commercial value both to the man 


and to his employer in this age of specialization. An 
experienced track laborer at $2 a day is a better in- 
vestment for a railroad than an inexperienced laborer 
at $1.50. The data compiled by a number of care- 
ful roadmasters proves this beyond question. In addi- 
tion to this disadvantage of employing unskilled track 
labor, there is the fact that at the usual time of in- 
creasing section forces in the spring, the market is 
the keenest for unskilled labor; farm work, build- 
ing construction, road construction, municipal im- 
provements, all enter the labor market on a competitive 
basis, and the unskilled laborer reaps the benefit of 
this competition by a higher wage than his lack of ex- 
perience warrants. 

The railroad fiscal year, with its inevitable attempts 
to curtail expenses during the spring months, in antici- 
pation of the annual report has been held largely to 
blame for the present undesirable condition. 

Another factor of perhaps equal moment is the idea 
that there is not much for track men to do in the winter 
months, making the saving effected by reducing forces 
in winter compensate for the higher expense involved 
in summer work with inexperienced labor. This need 
not be so. Track men who have given the matter much 
thought have devised plans for employing section forces 
in winter in such ways as to reduce the amount of sum- 
mer work to a point where the winter force will suffice. 
Distribution of material; care of track and drains 
during freezing and thawing weather; repairing of 
tools; cleaning and thawing of switches and interlock- 
ing plants; repair work on buildings are all legitimate 
winter activities by which some roadmasters are utiliz- 
ing forces of four men throughout the year, rather 
than two men in winter and six for spring, summer and 
fall. 

To these winter activities can be added increased 
track inspection, for the broken rail is almost wholly 
a winter problem, and the care of snow around station 
buildings, where the patrons of the road can be very 
satisfactorily impressed by dry, clear platforms and 
approaches. Wet feet in boarding a train, resulting 
from wet or slushy platforms are not only a source of 
annoyance, but often of ill-health to the passengers. 

Another solution of the problem of equalizing sum- 
mer and winter work for track forces is suggested, 
which provides that section men recruited from the 
outlying sections be used for the winter work around 
terminals and classification yards. 

Year round employment for track men is the goal. 
When this can be accomplished, men can be held year 
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after year, giving the road the results of their expe- 
rience in the form of skilled labor, and obviating the 
necessity of competing in the labor markets for un- 
skilled labor at the time when wages are the highest. 
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Resuscitation After Electric Shock 


The increasing use of the electric current on railways 
for the movement of locomotives, motor cars, shop ma- 
chinery, signals, etc., as well as for lighting shops, cars, 
lamps, and for the production of heat, has introduced 
a new form of danger to menace the unwary. This is 
the possibility of receiving an electric shock. These 
shocks may be either permanent or temporary in their 
effects. If the former, death takes place, usually instan- 
taneously, as as far as we can judge, without any pain. 
The temporary effects of electric shock produce com- 
plete unconsciousness, which, if the victim be not re- 
stored, will result in death. 

The immediate significance of this fact lies in its 
bearing on every day conditions. Many of our large 
railways are electrified on various sections. As this 
application of electricity is comparatively new, there 
is necessarily a good deal of misconception, or perhaps 
ignorance on the part of section men and others who 
work on the right-of-way as to the nature and power 
of the current that flows in third rail or overhead wire. 
It constitutes a menace to safety, and where want of 
knowledge exists loss of life may result. If one of 
these men should be struck down or overcome by con- 
tact with the electric conductor he appears at once to 
be beyond the reach of help, although this is not neces- 
sarily the case by any means. 

The temporary effect has all the appearance of death, 
and the beholder has no alternative but at once to re- 
sort to restorative measures. Medical aid should be sum- 
moned without any delay and the witness of the acci- 
dent should at once begin to produce artificial respira- 
tion, and persist in it for hours if necessary in order 
that life may be saved. The rule of action may be very 
simply stated. It is, that the sufferer from electric 
shock should at once be treated as one partially 
drowned. In any case, the victim can do nothing for 
himself, he appears to be dead and will certainly die, if 
not effectively cared for, without loss of time. 

At first sight the reason for the same restorative 
measures being applicable alike to cases of apparent 
drowning and electric shock does not appear. A man 
apparently drowned has his lungs filled with water. 
This liquid is too heavy to be expelled in the respira- 
tory process, the principle one of which is the dia- 
phragm. 

The diaphragm is the muscular partition in the body 
separating the heart and lungs from the abdominal 
vicera, such as the stomach, liver, spleen, intestines, 
etc. In the case of a man apparently drowned, 
the diaphragm is unable to act and respiration ceases. 
Artificial respiration and the consequent emptying out 
of the water from the lungs is essential. In a case of 
electric shock the lungs are full of air, but the “stroke” 
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or the flow of electric current acts on what physicians 
call the medulla oblongata, and affects the nerves from 
it so as to inhibit or stop the movement of the dia- 
phragm. The medulla oblongata is at the base of the 
brain and is the part at the back, low down, near the 
neck. A man buttoning his back collar stud can by 
raising his hand up to the head, touch the place where 
this division of the brain is located. This region is the 
origin of the nerves which control involuntary action, 
such as the nerves which govern the action of the heart 
and of the diaphragm, which latter is most largely the 
cause of respiratory action. 

The partially drowned man, and the man electrically 
“shocked” both have the diaphragm action stopped. In 
the first case it is like a clock whose pendulum becomes 
stationary because the hands are jammed. The second 
is as if the mechanism of the clock was free, but the 
pendulum had been arbitrarily stopped. In either case 
the pendulum must be made to swing again. In the 
human frame artificial respiration brings back the nor- 
mal action of the diaphragm and the process of resus- 
citation goes on. = 

A pamphlet issued some years ago by the United 
Gas Improvement Co. of Philadelphia sets forth the 
procedure to be followed in case of electric shock. In 
it the patient is represented as placed upon his back. 
This is the supine position. In a treatise lately pub- 
lished by John Wiley & Sons, of this city, by Dr. 
Lauffer, the patient is placed face down. This is the 
prone position. Both methods have their advocates and 
both are effective. 

The imperative necessity for prompt action by the 
man who would render first aid, becomes apparent 
when we remember that human beings have been able 
to live without food for forty days, and to subsist two 
days without water, but no one can be without air for 
more than two minutes without most seriously en- 
dangering his life. In these cases the victim is abso- 
lutely helpless, the friend who attempts to render help 
cannot take time to telephone or hunt up a physician, 
he must get to work on the instant. If he is fortunate 
enough to send for assistance, well and good, but in 
any case he must work, steadily, perseveringly and with- 
out cessation in the interest of his fellow man. 


In all this the man who works unfalteringly must 
not measure his time nor his endurance. He must 
put success before him as the one, only, and paramount 
consideration. He must encourage himself in his ef- 
forts by the assurance of success, he must not stop to 
doubt. Who may say that the influence of his persist- 
ence and his will may not evoke a faint response in the 
helpless and stricken but still living friend to whom he 
ministers? The effects of individual rage or fright in 
a mob of people reveal themselves in the actions of 
many who do not see or hear the frenzied man, and may 
it not be that the action of what has been called “mob 
psychology,” applied in a particular case, to a being 
who appears not to see or hear, yet may turn the scale 
or at least give him the full benefit of what power there 
is in resolute effort backed by the kindly thought. 
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A Glaring Menace 


We call attention to the article on highway crossings 
in this issue, which will be followed by others on the 
same subject. We shall be glad to have comments or 
papers from our readers at any time relating to this 
present-day engrossing theme. The grade crossing, be- 
sides being a menace to vehicular traffic and the peace- 
ful citizen who has a right to go that way, is unfortu- 
nately an invitation to the tramp and others who like 
the ties for a sidewalk, to invade the right of way, per- 
haps meeting death in the end or suffering serious in- 
juries. The elimination of such crossings, for the latter 
reason alone, then, is of vital consequence. The tres- 
pass evil will to a large extent be thereby overcome, and 
that evil is today a public misfortune, as we all know. 

Five thousand four hundred seventy-one trespassers 
on railroad property were killed in this country last 
year and 6,354 were injured. On the average, 16 tres- 
passers are killed every day and 17 are injured—not all 
of them on account of invasions at the grade crossings, 
but a very large number of them. We referred to this 
evil and the suppressing of it at some length in our 
August issue of 1915, and in our November and Decem- 
ber issues discussed the subject, especially referring to 
the separation of grades by the New York Central at 
Buffalo and by both the New York Central and the 
Pennsylvania roads at Erie, Penn. The stupendous 
work and expense involved in the elimination of grade 
crossings in Buffalo were apportioned by agreement be- 
tween the New York Central and the city, and resulted 
in the separation of twenty-three streets. The whole 
operation was begun and finished within five years. 

This resulted in doing away with every heretofore dan- 
gerous crossing in the city, with the exception of two, so 
far as the New York Central was concerned, and this 
was a momentous accomplishment. At Erie an agree- 
ment has been consummated between the city, the New 
York Central and the Pennsylvania whereby, at an ex- 
pense involving some $2,000,000 or more, twelve streets 
will be taken care of by eliminating grade intersections. 

It will thus be seen that this matter is a live one and 
well worthy of consideration, from more than one point 
of view. 
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Comparisons Are Odious 


That famous news sheet, the Springfield (Mass.) Re- 
publican, not long ago brought forth some interesting 
information regarding railroad speed, as far back as 
1851. It mentioned that a contest was arranged, under 
stipulations as to load, fuel and steam pressure, to take 
place in October of that year. A half dozen locomotives 
were entered in this contest. The distance to be cov- 
ered in the competition was nine miles. 

A locomotive bearing the name of Addison Gilmore 
covered the distance in eleven minutes and twenty-nine 
seconds and won the prize. The achievement was re- 
ferred to, in that day, as something performed in “hair- 
raising” time. 
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The other five engines trailed along, respectively, in 
this trial of speed, in 12 minutes and 50 seconds, 13 min- 
utes and 26 seconds, 14 minutes and 7 seconds, 14 min- 
utes and 35 seconds, and 14 minutes and 58 seconds. It 
certainly was hair-raising speed for those days, but 
special runs today and special portions of track, on reg- 
ular runs, are covered with heavy loads behind the lo- 
comotive at rates of speed so far superior to the speed 
with small loads, attained in 1851, that we smile at the 


comparison, but sixty-four years hence results will un- 
doubtedly show such comparisons with the present day 


speed that people living in that generation will have a 
chance to smile—too. 
— +. — 


The Merchants Association of New York 


This association has done a good many public spirited 
things the past year besides encouraging and advancing 
business affairs within its own particular circle. It has 
gone abroad in the cause of the railroads of the country 
in a way to merit more than ordinary commendation and 
in pressing the claim that the railroads are and have 
heen grossly treated in the matter of compensation for 
carrying the mails they have stirred up an interest on 
this subject in pretty much every city of consequence 
in the land. 

The resolutions adopted by the Merchants Association 
in this all-important matter have substantially been 
imitated, in addition to many others which have already 
taken action, by the Chambers of Commerce of Philadel- 
phia, San Francisco, the State of Connecticut, Spokane, 
Washington; Eugene, Oregon; Zanesville, Ohio, and 
Springfield, Ohio. The good work is still going on. As- 
sociations like the Merchants Association of New York 
are of wonderful assistance, not only in promoting af- 
fairs of local interest, but in improving and instituting 
many matters of national importance. The railroad 
companies certainly owe this association a vote of 
thanks. 

—— >. — 


Electrolysis Mitigation 


A paper giving a brief general statement regarding 
electrolysis and corrosion and presenting a detailed dis- 
cussion of the various methods of electrolysis mitigation 
that have been proposed or tried for protecting under- 
ground structures has just been issued by the Bureau of 
Standards, Department of Commerce, Washington, D. C. 
There is no charge for this paper. Methods of mitiga- 
tion are treated under two heads, namely, those applica- 
ble to pipes and those applicable to the railway return 
system. The conclusion is drawn that while certain of 
the methods applicable to pipes, particularly pipe drain- 
age and insulating joints, are often valuable, they 
should in general be used as auxiliary measures only, © 
the chief reliance being placed on reducing potential 
drops in the railway return to reasonably low values. 
Where return feeds are necessary for accomplishing 
this, insulated feeders are preferable because they are 
more economical. 
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Lift Bridge Over the Thomson River at Kamloops 


Thirteen Deck-Plate Girder Spans, with Lift Span at Channel, 
Giving} 57 Ft. Vertical Clearance Above Maximum High Water 


The lift bridge over the Thomson river at Kamloops, 
B. C., Canada, is in type like the famous Tower bridge 
in London, which was built from a fund held by the 
Bridge House Estates, an old institution which derived 
its original revenue from the sale of the properties and 
rights which once existed when the bridges entering 
any large town had shops built on them so as to secure 
traffic from travelers in and out of the city. 

This type of bridge, applied to railway uses, has a 
moveable floor which carries the tracks of the road, 
and when in place in its lowest position forms one part 
of a long continuous bridge. The lift floor can be raised 


deck level so that the operator has a clear view of the 
river both up and down stream. 

The bridge was designed and construction supervised 
by Waddell & Harrington, consulting engineers, Kansas 
City, Mo. The cost to the railway company of the 
bridge complete was about $250,000. 

The lift span is counterweighted like an elevator in 
an apartment house or public building and when down 
in its lowest position it rests on the piers, and the 
weight of the train when crossing is carried on the 
permanent supports, like the rest of the bridge. When 
raised, the lift span is light and nothing more comes 

















Distant View of Thompson River Bridge, in British Columbia 


by suitable machinery and engines from the lower level 
position to a height sufficient to permit the passage of 
boats and steamers below it. 

The Thomson river flows through hard sand and rock 
at this point and is in what is known as the grazing 
region of British Columbia. The river is navigable 
some distance below Kamloops and for a considerable 
distance above the bridge, so that the government re- 
quires navigation rights to be respected. The Thom- 
son has two branches which join at Kamloops, one 
branch being known as the North Thomson and the 
other the Thomson. The North Thomson comes down 
through deep, impassable canyons, while the Thomson 
drains a series of mountain lakes. 

The bridge is on the line of the Canadian Northern 
Railway, and consists of 13 deck plate girder spans 93 
ft. center to center of piers. A movable span of the 
vertical lift type is provided at the channel and gives 
a horizontal clearance of 80 ft. and a vertical clearance 
of 57 ft. above maximum high water. 

The lift span is operated by a 12-horsepower gdsoline 
engine which opens or closes the span in a hundred sec- 
onds, that is, 1 minute and 40 seconds. The operating 
machine is located between the main girders, and below 
the deck. A small operator’s cabin is located on the 


on the chains, gear, brakes, etc., than the unbalanced 
weight of the girders themselves. In this way the 
work of the hoisting engines is not excessive, and wear 
of parts is practically nil. For the kind of service to 
be performed, this style of bridge is eminently suitable, 
and its maintenance charge is not large. 


+ — 
Trust and Savings Fund for Employes 


In line with railroad relief associations which we 
have heretofore mentioned, we find that the Westing- 
house Electric and Manufacturing Company has re- 
cently established a savings fund, which offers facili- 
ties to its employes for the handling of their savings 
accounts. It encourages a spirit of thrift among the 
employes and cannot help but be of great benefit. The 
example of the Westinghouse Company is most com- 
mendable. The fund is open to any employe of the 
company, wherever he may be located, and he may 
become a depositor at any time and discontinue at any 
time. The amount of the deposit cannot be less than 10 
cents and may be any multiple thereof, and the deposits 
must be made from each regular pay. The deposit, 
however, is limited to one account, the amount of which 
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Lift Bridge Over the Thompson River, Canadian Northern Railway 


in any one year cannot exceed $500. The idea of this 
is that the plan is intended as a method of encourag- 
ing the employe to save his earnings and when he has 
been successful up to this point, allow him to handle 
his own finances. Interest is paid on the deposit at 
the rate of 41% per cent., which is credited semi- 
annually. 

An interesting feature of this fund is that the West- 
inghouse Electric and Manufacturing Company acts as 
a trustee and guarantees the deposits and the interest. 


The rules provide that an amount of $100 or less may 
be withdrawn, without notice, but an interval of two 
weeks must elapse before a subsequent withdrawal can 
be made and for withdrawals of more than $100 notice 
of one week must be given. An auditing committee, not 
to exceed seven persons, is to be elected by the de- 
positors from among their own number, which com- 
mittee shall be given an opportunity to examine the 
condition of accounts at semi-annual interest periods, 
the findings of which shall be published. 
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The Magnolia Cut-Off on the Baltimore & Ohio Railroad 


Lower Grades and Reduced Mileage Save Expense in Haulage. 
More than 3,200,000 Cubic Yards of Material Removed 


On the eastern division of the Baltimore & Ohio 
Railroad the right of way is through a hilly formation 
for nearly 100 miles east of Cumberland, Md. To re- 
duce the grade on a section where the up grade had 
such an incline that helper locomotives had to be 
placed in service to haul the freight up this incline, the 
engineers of the company planned and built a cut-off 
11 miles in length which saves the expense of extra 
power for hauling, and adds more track-way for train 
movement. This route is known locally as the Mag- 
nolia Cut-off, and involves removing more than 3,200,- 
000 cu. yds. of excavation, over 90 per cent of which 
is rock; the driving of four double-track tunnels with 
a combined length of 7,225 ft.; also the construction of 
two crossings over the Potomac river, with a total 
length of 2,054 ft., and the building of 5,200 lineal feet 
of concrete retaining walls. 

In driving the tunnels drills operated by compressed 
air were used, the compressor or plants being contigu- 
ous to the work. The drilling in the Doe Gully cut was 
done by compressed air power drills. The three exca- 


on the banks, in revolving mixers, and the major por- 
tion was delivered to the towers by derricks and tram- 
ways, elevated, and deposited into the various units 
through chutes. The steel was erected without false- 
work, from the shore with a 50-ton derrick car, which 
loaded the material from the low level and placed it in 
position, moving outward as the work progressed. The 
field riveting was done with compressed air hammers. 
The average length of the girders was 100-ft. deck plate 
iype, with 90 and 80-ft. lengths on the approaches, and 
where the Kessler bridge crossed the present line, it 
was necessary to use through girders, with ballast 
deck; the rest of the bridge being open floor. The di- 
mensions of the piers were 8 by 35 under the coping. 
No floating plant was used for the work. Approxi- 
mately 26,000 yds. of concrete were placed in the river 
bridges and 48,000 yds. in the retaining walls west of 
Kessler’s and west of Paw Paw. All of this concrete 
was mixed in revolving mixers, one part cement, three 
parts sand, and five parts broken stone. The coffer 
dams were placed on the rock bottom of the river and 




















Cut which Eliminates Tunnel on the Baltimore & Ohio at Doe Gully 


vators ranging from 60 to 70 c. yds. capacity in ten 
hours, were of the Bucyrus, Marion, Osgood-Marion type 
with operating dipper bucket shovels 314 cu. yds. ca- 
pacity. 

The rock to be taken out of the open cuts as well as 
from the tunnels, was of a hard formation, necessitat- 
ing the use of 40 per cent dynamite cartridges, inserted 
in holes bored by steam drills in the tunnel formation 
and by well drills in the open cuts, where the rock wall 
inclined from 45 to 60 degs. from horizontal. Thus the 
rock was shattered, to be removed by the excavators. 

In constructing the bridges, the concrete was mixed 


carried to the height of ordinary high water. Ordinary 
sheathing was used with clay puddling. The reinforce- 
ment consisted of °4-in. round rods with triangular 
mesh near the surface. 

This work is estimated to cost fully $10,000,000, or 
$500,000 per mile, and will eliminate 5.95 miles of dis- 
tance, and 377 deg. of curvature. It will also reduce 
the maximum grade against eastbound traffic from 0.5 
per cent to 0.1 per cent, eliminating a grade 2.8 miles 
long, and releasing two pusher engines. 

Starting from a connection with the old route a short 
distance west of Orleans Road, the new route ascends 
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on a 0.4 per cent grade to the west end of the present 
Doe Gully tunnel, and is being built as a four-track 
road to reduce the existing 0.55 per cent grade west- 
bound. At Doe Gully tunnel the new route leaves the 
old and extends west generally parallel to it, but 
on a 0.1 per cent descending grade, for two miles to 
Hansrote, and is located on a bench adjacent to but 
considerably above the operated tracks. 

At Hansrote the new route turns abruptly into the 
hill and after passing through Stuart tunnel crosses the 
present route and the Potomac river, passes through 
Graham tunnel, and again crosses over the river and 
the existing line. It then continues parallel to the 
present road for over a mile, but on a bench about 40 
ft. above it. It passes through the scutherly limits of 
the town of Paw Paw, and joins the old route at Little 
Cacapon; the 0.1 per cent grade being almost continu- 
ous from the summit at Doe Gully. 

At Doe Gully a double-track tunnel was replaced by 
‘a four-track open cut, with a maximum depth on center 
line of 195 ft., and requiring the removal of 1,350,000 











The Magnolia Bridge—Eleven Spans 


cu. yds. of material, nearly all of which is rock, lying 
in strata tilted sharply on end. In addition to the 
amount and character of the material to be removed, 
the excavation of this cut was complicated by the ne- 
cessity of keeping the present double-track tunnel in 
continuous service. 

As shown in one of the illustrations, the material on 
the west side of the cut and over the tunnel was ex- 
cavated by steam shovels to within 10 ft. of the roof of 
the tunnel. A vertical ledge of 16 ft. wide was then 
left west of the west wall, and the west half of the 
cut was taken out approximately to grade. A tempo- 
rary double-track line was then laid through this cut 
for emergency use, in case the tunnel should be blocked 
during its removal. Because of the depth of the cut 
and the character of the material the slope on the west 
side has been benched at intervals of 50 ft. vertically, 
while the opposite slope will be treated in the same 
manner after the tunnel has been removed. These 
benches are designed to afford drainage and to prevent 
slides, and have been built on grades of 3.2 and 1% 
per cent on the upper, middle and lower levels, respec- 
tively. The material from these benches was wasted 
at the elevation of the benches at the ends of the cut. 

Immediately west of Doe Gully the new route passes 
through a hill by means of a tunnel 1,025 ft. long, 
known as Randolph tunnel. This tunnel is located on a 
4 deg. curve. Here a top heading 9 by 16 ft. was first 
driven. Following this a model 20 Marion air-operated 
shovel widened the heading to the full arch section. 
The bench was then removed by a large shovel. The 
arch was lined with timber as the excavation pro- 
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gressed, and this was replaced with the permanent con- 
crete lining as soon as the steam shovels had completed 
their work. 

The standard lining consists of concrete up to the 25 
deg. line, faced with one course of brick above this 














Three Engines Working in Cut on Magnolia Cut-Off 


point. To secure a bond with the concrete, every fifth 
brick was made a header. Blaw steel forms were used. 
Refuge niches were inserted on each side at intervals 
of 100 ft., and cable and switch boxes were placed 300 
ft. apart. 

One of the most interesting portions of the work is 
that from the tunnel southerly 1%4 miles to Hansrote. 
Between these points the new route is closely adjacent 
to the exisiting route and on a bench above it. Be- 
cause of this close proximity it was decided to shatter 
the formation with explosives where the material is 
not being excavated by steam shovels, forming benches 
not to exceed 8 ft. in depth, and the waste was dumped 
into ravines at the level of the different lifts. A con- 
siderable amount was so placed on the river side of the 
present tracks to permit these tracks to be extended 
laterally at certain locations, in this way reducing the 











Magnolia Cut-Off Looking East from Present Tracks, 
Showing Smith McCormick’s Wall 


maximum degree of curvature from 5 degs. to 3 degs. 
At Hansrote the new route leaves the old and turns 
abruptly into the hill, crossing the mountain divide 
through Stuart tunnel 3,600 ft. long. The east approach 
to this tunnel required the removal of 205,000 cu. yds. 
of rock. About 90,000 cu. yds. of similar material was 
removed from the west approach. At the latter point 
considerable difficulty has also been encountered in 
establishing the portal, because of tue sharply inclined 
and badly broken strata. This tuanel is constructed 
on a tangent, except for 371 ft. of spiral within the 
east portal. 

This tunnel was driven from two shafts 117 and 40 
ft. deep, also from the west portal, the east approach 
cut not being completed in time to enable a heading to 
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be driven from the east portal. As in the Randolph tun- 
nel, 9 by 16 ft. center headings were first driven, work- 
ing in this instance from five points. These headings 
were widened to full section by hand, except for the 
first 1,000 ft. in the west heading, where a 20-Marion 
shovel was also used. 

With this shovel it was possible to widen and timber 
60 to 70 lineal feet of the arch section per week, as 
compared with 45 by hand work. The shovel also re- 
moved 6 ft. of the bench at the same time, to secure the 
necessary working clearance. The bench was then 
taken out with the large shovels. Because of the dif- 
ficulty encountered in establishing the portal at the 
west end and the uncertain character of the material at 
the east portal, the center heading was driven from the 
shaft to within 72 ft. of the east portal, at which point 
it opens into two wall plate drifts. The entire arch 
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The route of the cut-off west of Kessler’s bridge re- 
quired a concrete retaining wall along the shore of the 
river between tracks. This wall is of gravity section, 
non-reinforced, and with a maximum height above the 
footing of 31 ft. The elevation of the top of footing is 
3 ft. below the top of the rail of the lower line. The 
construction of this footing has been a difficult engi- 
neering problem, as in some cases it has been necessary 
to go as much as 14 ft. below the top of the footing to 
secure a proper foundation, while in other cases it has 
been necessary to remove a 40-ft. rock face to secure 
sufficient bench. The top of the wall is 4 ft. above the 
elevation of sub-grade of the new route. 

This wall required the placing of 22,000 cu. yds. of 
concrete, deposited by means of a movable traveler 
spanning the two main tracks. The traveler was of 
steel construction with a horizontal clearance of 32 ft. 

















View of Construction Work on the 


section was then removed for 30 ft., after which the 
wall plate drifts alone were driven, leaving the center 
support for the roof for 42 ft. in from the portal, until 
the portal was turned. Both steel and timber centers 
were used in this tunnel, the steel being used where 
especially loose rock formation was encountered, while 
the wooden centers were employed elsewhere. 

A short distance west of Stuart tunnel this new route 
crosses the old, at Magnolia station, continuing across 
the Potomac river, passing through a point in a tunnel 
1,600 ft. long, and then recrossing the river and the 
operated line, all in a distance slightly over one-half 
mile. 

The bridge at Magnolia consists of six 100-ft., three 
80-ft., and two 75-ft. deck plate girder spans on con- 
crete piers, with the new grade 50 ft. above the old 
route and 60 ft. above the water. The viaduct at Kess- 
ler’s curve consists of four 100-ft., and six 75-ft. deck 
plate girder spans with three skew girder spans over 
the old route, with a combined length of 202 ft., 6 ins.. 
Both structures are designed for Cooper’s E 60 loading: 

The piers for both structures are founded on rock 
about 5 ft. below the river bed, and one of the views 
we give shows clearly ‘the different steps in their con- 
struction. 


Magnolia Cut-Off, on the B. & O. 


9 ins., and a minimum vertical clearance of 23 ft. 3 ins. 
above the high rail on curves. Two derricks with 50-ft. 
booms and two boilers and hoisting engines were placed 
on the upper platform. In this way all excavation for 
the wall footing and the depositing of the concrete was 
handled by the derrick without interfering with the 
main track and without any material crossing the tracks 
at grade. The forward derrick conveyed the excava- 
tion ahead of the wall, while the other one deposited 
the concrete. When removed from one section of the 
wall to the next, the forms were lifted free of the com- 
pleted work. The traveler moved on two rails, sup- 
ported on timber blocking. The wall was built in 50-ft. 
sections, and a section could be completed in two days. 

A short distance west of this wall the new route 
passes through the southerly limits of the town of Paw 
Paw. Shortly after leaving the main line the new rail- 
road passes through Carothers tunnel, 1,000 ft. long. 
The material encountered here and the methods of driv- 
ing are similar to those described as used at the other 
tunnels. One of the largest cuts on the line was at 
Paw Paw, where over 500,000 cu. yds. of material, 
largely earth, was removed. The maximum depth of 
the cut at this point was 96 ft. 

This material was hauled west to a point where the 


a at ee A 





January, 1916 


old route is to go towards the river, and be graded 
to allow space for a four-track line, and at the same 
time to raise the grade of the old line above high wa- 
ter. A portion of this new fill extends into the river, 
and to protect it from being washed out by flood cur- 
rent, another retaining wall, similar to that east of 
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End of Retaining Wall, West of Kessler’s Bridge 








Paw Paw, was constructed for a distance of 3,300 ft. 
This wall has an average height of 24 ft. and was built 
in the same general manner as the wall previously de- 
scribed, but here, as it was not necessary to span any 
tracks, a wooden traveler was provided to carry the 
forms only, and the concrete was deposited with a loco- 
motive crane. Two sets of steel forms were provided 
for 30-ft. sections and these were used alternately. 
About 25,000 cu. yds. were required for this wall. 
This illustration of engineering ability in perform- 

















Middle Bench of Doe Gully Cut 


ing a very difficult work, was planned by the chief 
engineer, Mr. Francis Lee Stuart. It was carried out 
by Mr. John T. Wilson, district engineer, and Messrs. 
Errett M. Graham, T. C. Marshall, and Tazewell Ellett, 
Jr., resident engineers. The total force employed was 
approximately 2,500 men, and the total cu. yds. ex- 
cavated was 3,300,000. 
~--— >. —— 


Temperature Influence on Concrete 


Some very interesting and informative tests on how 
far temperature may influence the attainment of 
strength in concrete were carried out a short time ago 
at the University of Illinois. Three groups of tests were 
made, the first on forty-five cylinders 6x6 ins. The sec- 
ond group was on fifty-one 6-in. cubes and the third on 
cylinders 8x16 ins. The quality of the materials are 
considered as typical of that used in first-class concrete 
work in the Middle West. The cement taken was Uni- 
versal Portland cement, which passed the standard 
specifications of the American Society for Testing Ma- 
terials. The sand used was from a deposit of glacial 
drift near the Wabash river at Attica, Ind. The stone 
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was crushed limestone from Kankakee, Ill. It had been 
carefully graded and screened over a 4-in. mesh be- 
fore use. It contained 10 per cent of material smaller 
than one-quarter of an inch. 

The concrete tested consisted of one part cement, 
two parts sand, and four parts of broken stone, and is 
represented by the figures 1, 2, 4. The materials were 
weighed separately and then mixed on the floor with 
shovels. The test specimens of Group 1 were weighed 
measured, their bearing surfaces coated with plaster of 
paris and left in the testing room for 20 hours in a 
temperature of 70 degs. F. Group 2 were tested an 
hour after being brought from storage in a tempera- 
ture of 70 degs. F. Group 3 were similarly treated. In 
group 2 two specimens were subjected to special treat- 
ment. In standardizing the strength of specimens the 
observed values of cubes and cylinders were brought to 
what may be considered equivalent values, such as 
would be obtained from cylinders with height equal to 
twice their diameter. The observed values were mul- 
tiplied by 0.73, which is the ratio of strength of prisms 
to cubes as determined by the Committee on Specifica- 
tions and Methods of Test for Concrete Materials, of 
the American Concrete Institute. 

The bulletin of the university, which is No. 81, thus 
summarizes the general conclusions which it is thought 
to be justifiable from the mass of data secured, the 
tables compiled and the curves plotted as a result of 
the experiments. It may, however, be pointed out that 
groups 1 and 3 were tests of cylinders 6 and 8 ins. in 
diameter, and 6 and 16 ins. high, respectively. Group 
2 was concerned with cubes 6 ins. a side. The report 
states that owing to the effect of the restraint of the 
pressing surfaces of the testing machine, the results 
of these tests were not considered. It is therefore on 
the information secured by the testing of the cylinders 
that the value of the conclusions rest. 

The report says in effect that under uniform tem- 
perature conditions, there was an increase of strength 
with age within the limits of the tests. For any tem- 
perature the rate of increase decreases with the age of 
the specimen; and this rate of increase is less corre- 
spondingly at the lower temperature conditions. For 
the specimens tested, under normal hardending tem- 
perature conditions of from 60 to 70 degs. F., the com- 
pressive strength of the concrete subjected to a uniform 
temperature at the ages of 7, 14, and 21 days may be 
taken as approximately 50 per cent, 75 per cent, and 90 
per cent of the strength at 28 days, respectively. For 
lower temperatures the percentage values are less; and 
for higher temperatures the percentages are higher. 
The relation between the percentage values at the ages 
of 7, 14, 21, and 28 days is nearly the same for temper- 
ature conditions from 30 to 70 degs. F. The values for 
the lower temperatures should be used with caution. 
Concrete which is maintained at a temperature of 60 to 
70 degs. F. will at the age of one week have practically 
double the strength of the same material which is kept 
at a temperature of 32 to 40 degs. F. 

The figures given in the report as Nos. 15 and 16, it 
is stated, may be used to determine the representative 
strength of concrete similar to that used in these tests, 
for various temperature conditions and for ages up to 
28 days. It should be noted that generally in this in- 
vestigation the specimens were stored under tempera- 
tures which were nearly uniform during the whole 
storage period. In a particular set, designated as F, the 
variations in temperature include a number of alter- 
nations above and below the freezing point and the 
specimens were seriously injured. The results accord 
with the well-known effect of freezing and thawing 
upon green concrete. 
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Formation and Prevention of Pockets and Soft Places 
By C. A. DAVIS 


The Importance of Attention to Drainage in the Early Construction 
of Railroads and in Track Maintenance Work from Year to Year 


There are three important things to be considered on 
the subject of pockets and soft places: Ist, the cause; 
2d, to prevent, and 3d, to check them after once formed. 
The statement in your editorial in the July issue, is 
true, that improper construction and placing of mate- 
rial in the first place, gives a start for pocket formation 
and soft places that may not become fully developed for 
a number of years and yet be the direct cause of what 
has cost railroads millions of dollars and many deaths, 
and loss and damage caused by wrecks. Years may have 
elapsed since the construction work was first done, but 
this defect can be readily traced back to where it 
started. The smaller the fault the longer period will 
elapse before it can produce noticeable trouble. 

In order to confirm this statement it becomes neces- 
sary to show the oversight or erroneous theoretical be- 
lief adhered to, while the construction of the road bed 
was going on. The theory demands most rigid investi- 
gation, in order to right the theory and also overcome 
many of these soft pocket places, by preventing their 
first formation. I can safely say that a large number 
of pockets and soft places are the direct cause of poor 
grading and the way the grade was finished, although 
part was the fault of bad track laying and surfacing, 
but most of the pockets were not formed when grading 
was started. Grading and ballasting are done in ac- 
cordance with theoretical instructions more than the 
placing of material. This I cannot call anything but 
defective theory that soon develops into trouble and it 
takes thousands of dollars to maintain a passable track 
but rarely a safe one, at all times. 

On all grade work stakes are set and the work com- 
pleted and accepted before permission is given for 
track laying. It is well known that the crown of the 
grade varies but is invariably made level on top, this 
being one of the greatest causes of future soft spot and 
pocket formation together with the grade and class of 
earth put in. The kind of earth has the largest part 
chargeable to it, on account of the flat finish. It is ev- 
ident that earth with large lumps will be more open and 
after a few rains become soft, and the clods will soon 
pack and cause a lower place in the grade than where 
the earth was more fine and loose. This produces an 
uneven surface and makes places that may only retain 
a small quantity of water, yet this will be enough to 
start a soft place and instead of becoming smaller it 
will increase until it becomes of troublesome and, by 
improper repairing, soon develop into a serious pocket 
formation. 

These troubles could in a great measure be prevented 
if only a practicable result was considered, regardless 
of theory in finishing the grade. If all grades were fin- 
ished with a rolling top it would cause water to run off, 
leaving the crown dry after all rains, which would pre- 
vent any formation that would hold water for a pocket- 
starter. There cannot be any practical and observing 
track-man but will back up my statement that a large 
per cent of these pockets and soft places could have 
been prevented if the grade had been so finished that 
these pockets could not have got a start. To further 
condemn the flat-top finish it is only necessary to state 
that when the track is laid as near the center of the 


grade as is practicable, there is an enormous weight on 
about 8 ft., while there is from 4 to 6 ft. without any 
additional weight extending from the end of the ties 
each way to the edge of the grade on fill and in cuts. 
This will cause a much faster settling under that part 
covered by the track than that out at each side, thus 
forming a trough instead of a shed as should have been 
done. 

This defect is not so prominent that an official pass- 
ing along would observe, if it was anything out of the 
ordinary, but any practical man who is looking for 
cause and effect can see this condition, and ofttimes 
tries to remedy it by cutting down the shoulder and 
casting the earth off to give better drainage. This suc- 
ceeds to a certain extent and gives some relief, but it 
does not always accomplish what is desired. As grades 
are made over an undulating section, this trough is 
formed, and water accumulates. It follows down a 
descending grade and where there is a raise it will so 
accumulate in front of it and form a regular boggy soft 
place that if not properly handled will require tiling 
or course stone so placed that the water can escape, but 
this will only give partial relief, for the trough still 
exists and causes a disturbance after each wet spell. 

It is not an uncommon thing to see on newly made 
grades before the track is laid, where water has run 
for some distance before leaving the surface and when 
it does, will wash the earth in the cut ditches or off the 
edge of fills, then how can any better results be ex- 
pected after the track has been put down and the low- 
ered condition caused by this additional weight. The 
only noticeable difference is that the water has to zig- 
zag under and around the ties, thus covering a greater 
surface and making a much wider wet place than when 
running without meandering among the ties and per- 
mitting mueh more water to settle in the ground, leav- 
ing no visible trace, but the track will get out of sur- 
face and line. 

Thus we find the first and original starting of what 
in later years will develop into troublesome pockets and 
soft places which could have been prevented had theory 
been sidetracked. This would not have cost one penny 
more at that time and would have saved many thousands 
of dollars later on and give a much better track and one 
that could have been maintained at a much less cost. 
This is not an opinion of my own, but the result of 
close observation on many miles of new track that I 
have had charge of from the first start in grading 
through track laying and ballasting, not at any one 
place but in four different States—with the same result 
in each. Most if not all these conditions could have 
been prevented had the grade been finished with a raise 
of about 6 ins. descending to the outer edge, and by 
being positive that there is no place where water could 
accumulate and stand before the track is laid. 

After the track is laid and settled we have the proper 
drainage as the shoulders will be sufficiently low to give 
a perfect drainage from the end of the ties if they are 
properly laid and surfaced. I can give over fifty dif- 
ferent locations where track was rushed on new grade 
with the same result and almost all soft pocket places 
had the same origination. I will give the reason for 
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their formation; namely, the placing of crooked ties 
with the bow down, especially if a pole tie made from 
a young tree just large enough to make one tie. When 
these are laid bow down there is no possible way to pre- 
vent water from gathering at the center, and it is bound 
to produce a softer point than at other places. A split 
tie may be bowed to a certain degree, but if the heart 
side is put down it will invariably become straight as 
soon as the weight is put upon it, and cause no bad 
results. 

The first surfacing has a lot to be charged to the 
soft spot, but it is not noticeable at first. That is hy 
tamping up the end of the ties and filling in and dress- 
ing up regardless of whether there is anything under 
the center of the ties or not. This to a certain extent 
is the result of too much rush work and a desire to 
make a record. Track surface made in this hasty way 
will soon fill with water and soften the center so that 
it will cause untold trouble before it is overcome. If 
track is properly laid and surfaced, a large percentage 
of the defect chargeable to construction would be over- 
come, and it would cost but a trifle more, if any, at 
that time, which would make a large saving later on. 
The track should have about 4 ins. raise, and every tie 
should be tamped and filled underneath and then filled 
in and so dressed that water will run off, and if all sur- 
plus earth that is on the shoulders is not utilized it 
should be cut away and thrown out so that there would 
be a drain at all places. 

There cannot be too much attention paid to the first 
surfacing filling and dressing of new track if good and 
lasting results are to be obtained, which is the desire 
and expectation of every one who has the permanent 
maintenance to look after. This is the effect, cause and 
remedy for the principal part of the soft pocket forma- 
tion. 

We now proceed to the next cause and effect brought 
about in applying ballast. I will say that there are far 
more pockets and soft places made while applying bal- 
last than many believe, yet it is nevertheless true, that 
by strict attention and careful watching for develop- 
ments after a track has been put up on ballast in first 
class shape, that it becomes apparent. Stakes are set 
and instruction given as to how high to raise and what 
work must be done in preparing track for ballast, and 
right here in the preparing I have found the main 
cause, and have seen, to my sorrow, the effect, after a 
piece of track has been put up on ballast and dressed 
and looks perfect, and should be satisfactory in every 
way for years to come, but faults will soon develop and 
give an endless lot of trouble. Now the instruction is 
to throw out all earth from between the ties before bal- 
last is unloaded, and as a general rule it is done, but 
right here arises the question with what future results? 
Let us take an observation as to how it is done and see 
what is hidden when ballast is distributed. It is very 
easy to get the earth from between the ties inside the 
rails, but from under the rail is more difficult, and is 
entirely too often left, with only a small portion, if 
any, taken out. Now if the rest was only taken out as 
low as the bottom of the ties it would still leave a ridge 
under each rail, forming a trough; but this is not the 
worst. Almost invariably the earth is dug out below 
the tie bed in the center, for several inches, thus form- 
ing a small receptacle for water to stand, and the bal- 
last completely hides it from view; but later years will 
develop a pocket or soft place, with no other cause than 
this preparing for ballast. 

T have seen miles of this kind of work done, and later 
on had charge of this division and examined and fought 
hard to overcome the trouble, which I did to a certain 
extent; but not what should have been done, as it was 
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so costly that I could not get the material and help that 
was required. 

At the time this track was being ballasted I had 
charge of another division, and was given all the ballast 
that I considered necessary, and permited to make just 
what raise I considered necessary to give a permanent 
piece of track without having a grade stake set, or any 
instruction as to how the work had to be done. Instead 
of casting out the earth, as theory said, I distributed 
the ballast after cleaning off the shoulders and gave 
the track a good raise, tamping the ends with ballast, 
and then pushing the earth in the track down in the old 
tie beds and to the center of the track, which made it 
something like 4 ins. higher than out at the end of the 
ties. Then I unloaded more ballast and gave not less 
than 8 ins. raise at any place, and using a spot board 
brought up the rest of track to these points, with the 
result that there were no weak spots. There was 40: 
miles of this work, and I can say that for three years 
after, while in my charge, and for years following 
there had not been any pockets or soft places develop. 
The foreman on the adjoining division had the earth 
thrown out, and he had pockets and soft places develop 
all over the division. 

But of these facts are there enough to prove or dis- 
prove these statements? There is no foreman that 
ever put up ballast but will say that after throwing out 
the earth and raising the track that there are old tie 
beds that are much deeper than the rest of the earth, 
and when ties are spaced this old bed often comes en- 
tirely out from under or at most partially comes out 
from under a tie which makes an uneven bed of gravel, 
permitting the tie to cant and work toward the weakest 
place, and at the same time this old bed being packed 
down solid will retain water almost like a pot or pan. 
This being the true condition, how can there help being 
soft and pocket places form, and instead of diminish- 
ing they grow gradually larger after each rain until 
they become so enlarged that it takes work, material, 
and a large outlay of money to overcome them so as not 
to develop in later years. 

There is a mixture of ballast, mud and water several 
feet deep and if on a level tract of land this new forma- 
tion is far below the surrounding surface of the land. 
To get relief from places like this it is frequently nec- 
essary to tile for several hundred feet to get a drainage 
to carry off the water. 

To further present a proof where improper prepara- 
tion was at fault, although done strictly in accord with 
stakes and theoretical instruction, we will take a 40-mile 
road, now a main line of the A., T. & S. F., but at that 
time was not owned by them. There were eight work 
trains widening cuts, making ditches and shaping up 
fills preparatory for crushed stone ballast. At all places 
the earth was left or placed so that it would be level 
with the top of the ties, the earth in the track shoveled 
off and ballast put in. Now it can readily be seen that 
where the old ties had lain that there was a receptacle 
for water as large as the tie, and this being in gumbo 
the ability of such earth to hold is well known. 

The track was given a good raise, ties spaced, a° 
all additional ties necessary to make a good substanti: 
road were applied, but what was the result? In les: 
than 18 months there was almost as soft and rough 
track as it was previous to ballasting, and for years 
there was not a mile out of this forty that could be 
called good track, being filled with pockets and soft 
places the entire length. All this was for no other rea- 
son than the manner in which the preparation and ap- 
plying of the ballast had been done. 

There are only two ways to check soft or pocket 
places and that is to make such drains as will carry off 
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all water, or to seal with some material so that water 
cannot penetrate. Coarse ballast will never give lasting 
results, but on the other hand will make a continual de- 
mand for more, and the cost of applying the same is 
heavy. A great many pockets can be filled by throwing 
out all the ballast during dry weather and filling in 
earth until the defect is as high or higher than at the 
sides, then placing the ballast back; but this takes time 
and careful work and watching to get permanent relief, 
yet it can. be done. 

The work of overcoming soft places and pockets is 
entirely governed by the locality, but first of all drain- 
age must be made so that water cannot stand at these 
places, and when that is done the greatest obstacle is 
removed. 

The most important thing is to know the cause or 
origin of the soft spot and then see that it does not 
exist, as prevention is better than cure. 


———>k---—- 
The Significance of the Overlap 


A Discussion of the Overlap from 
the Standpoint of Safe Operation 


In automatic block signaling there is an important 
arrangement of track circuit which is known as the 
“overlap.” When a train enters a block it makes the 
home and distant signals at the entrance of the block 
assume the danger and the caution position, respec- 
tively. The distant signal so standing does not go to 
clear when the block is vacated, because it works in 
unison with and duplicates the action of the home sig- 
nal next ahead. 

To be more specific, when a train enters block A, 
both home and distant signals at the entrance of this 
block go to the stop and caution positions. When the 
train leaves block A and enters block B the home sig- 
nal at A goes to clear, but not so the distant at A. This 
signal remains at caution as long as the home at B 
is at danger, and clears only when the home at B clears. 
The entrance of the train into block A puts the distant 
at A at caution, but the train must actually be in block 
C before the distant or caution signal at A will go clear. 

This provides important information for the engine- 
men as they enter’block A. The signals say to them, 
the block at A is open to you for the home signai 1s 
clear. It also informs them of the condition of block 
B, according to whether the distant at A is found, as 
they enter block A, to be clear or in the caution posi- 
tion. With this knowledge supplied to them by the 
operation of an automatic device they must govern 
themselves and decide on their behavior. 

The overlap is, as we have said, an arrangement of 
the track circuit, and it is designed for a special pur- 
pose. On entering block A both home and distant sig- 
nals assume the position “against” a following train. 
If the train in question pulls into block B, say 50 ft., it 
is protected as far as mere semaphore blades and 
lights are concerned. Suppose the train stops there for 
some reason. If there was no overlap the home at A 
would clear, through the distant at A would remain at 
caution. 

It is possible under these circumstances for an en- 
gineman to make a mistake or miscalculate and enter 
block A, observing the cautioning distant signal at A, 
and yet travel at such speed that the home signal at B 
might be seen or its indication acted on too late t© 
avoid a rear collision. Such a thing ought not to hap- 
pen, and the rules provide that it shall not happen, but 
on a railway, as we know it, there is always the possi- 
bility of some one going wrong, and it is that ever pres- 
ent menace to safety which causes the use of auto- 
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matic appliances, and the constant and laudable en- 
deavor of the officers of a railway to keep up the moral 
tone of the employees by a conscientious regard for the 
life of others. In this it is only fair to say the rank 
and file of railroad employees heartily and ably co- 
operate. 

The overlap is so arranged that if the train stopped, 
say, a few feet inside block B, the home signal at A 
would not clear. The overlap is designed to cover some 
appreciable distance, say 600 ft. or over, according to 
grade, curvature, or other physical peculiarities of the 
track. The whole arrangement is practically equivalent 
to saying that the influence governing the home signal 
at A overlaps block B for 600 ft. or more. A train en- 
tering block B runs say 600 ft. past the home signal at 
B before the home signal at A will clear. 

In practical everyday life on a modern railway the. 
overlap has the advantage of thus being an important 
safety device. It is true that the rules provide for there 
being no: rear collision, but the question may fairly be 
asked, Would you feel perfectly safe and contented if 
you sat in the rear Pullman on a train stopped just 
inside block B, with the signals almost over your head 
at “stop” and the home at A clear, permitting a fast 
train to enter the block you had just left? 

The engineman on the following train is warned by 
the distant signal A, and was told as plainly as rail- 
way semaphores can say it,—‘‘The home signal at B is 
against you, prepare to stop now.” He thus has one 
whole block to provide for the many possibilities and 
contingencies that may and do constantly arise—wet or 
dry or greasy rail, variation in the holding power of 
brakes, obscuration of the lights at night, adverse and 
fitful weather conditions. All this is contemplated in 
the rules and they should be implicitly, faultlessly and 
vigorously obeyed. The overlap does not supersede the 
rules, nor does it modify their absolute and binding 
character of their announcement. No amount of false 
reasoning can substitute right for wrong, and special 
pleading can not make black look white. 

The signals stand for certain things, neither more 
nor less, they do not beg nor plead. They state facts. 
Yet while human nature remains what it is, the overlap 
constitutes additional security which will give a man 
one more last chance for safety in the happily remote 
case that he has miscalculated or has been momenta- 
rily distracted or has beén slow of action. Signaling is 
one of the most supremely important branches of rail- 
road work, and although the ingenuity of the engineer 
has brought it to a high state of mechanical excel- 
lence, it devolves upon the signal engineer and his staff 
and the road master and his staff where they have the 
maintenance of the signal system, or are even remotely 
related thereto, to thoroughly grasp the meaning and 
the significance of each detail, so that they may know, 
when derangement or failure of the mechanism occurs, 
what serious consequences it involves and thus intel- 
ligently apply their knowledge and ability to the work 
of adjustment and repair to that commanding appli- 
ance upon which the lives of others are so directly and 
specially dependent. 

~-— of -- 


American Concrete Pipe Association 


The annual convention for 1916 of the American Con- 
crete Pipe Association will be held in Chicago, February 
17 and 18, during the week of the cement show. A 
programme of unusual interest has been prepared, cov- 
ering different topics of importance relative to the 
manufacture and sale of concrete sewer pipe and drain 
tile. Among the speakers will be Hon. A. O. Eberhart, 
ex-Governor of Minnesota. 
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Up-Grade Signals on the Delaware Lackawanna & Western 


New Method of Dealing With Permissive Signaling Involving “ Dis- 
cretionary Obedience’? by Which Delay to Traffic is Eliminated 


The Black Rock Branch on the Buffalo Division of 
the Delaware, Lackawanna & Western Railroad has 
been signalled with semaphores worked on what may 
be called the permissive system. The semaphores, both 
home and distant, on the masts of up-grade signals are 
painted yellow; and the night indications are also given 
in yellow. This of course, permits an engineman to 
proceed under caution, to the next block, otherwise, 














Permissive Signals, D., L. & W. 


if a red day or night indication is given, the engineer 
would be obliged to stop, and in doing this on a grade 
of anywhere from 45 to 70 ft. to the mile, it would 
be difficult to start the train again without the aid of a 
pusher, hence the desirability of using the yellow or 
up-grade signals on this portion of the road. 

There is on this line about 30 miles of such signal- 
ling, and the maximum grade is 79 ft. to the mile. A 
copy of the bulletin for the guidance of the enginemen 
and others when putting these up-grade signals in serv- 
ice has been issued and the circular reads as follows: 
“Eastward home and distant signal K-4134, located just 
east of the Erie and Black Rock crossing, and westward 
single arm home signal K-4125, located 8-10 mile east 
of the same crossing, will display a yellow or caution 
home blade by day and a yellow light by night. When 
the blade is in the horizontal position or a yellow light 
is displayed, enginemen may proceed under absolute 
control, to the next block ahead, without stopping at 
the signal. 


“Enginemen of any train entering a block under this 
restrictive indication, as provided by the rules, will 
be held responsible in case of any accident on account 
of the block being occupied. These signals will be 
operated in accordance with rules governing use and 
operation of automatic block and interlocking signals, 
which became effective December 16; 1900. The plac- 
ing of the blades on the signal masts will indicate that 
they are in service.” 

The principle here involved is one in which prac- 
tical expediency has provided a method of working; 
under the circumstances. The blades of the sema- 
phores both painted yellow, the “home” being square 
on the end and the “distant” having the usual fish-tail. 
No red signal day or night is used, because a stop is 
not required. This does not require an engineman to 
pass or disregard the red, imperative, stop signal. 

We have before now alluded to the fact that a 
“home” signal is not of necessity and of itself an order 














Permissive Block on Grade, D., L. & W. 


to the engineman to stop. Custom and what is con- 
sidered good practice require the stop, hence the red 
color used, and it is quite right that it should be so under 
normal conditions, but the fundamental point as indi- 
cated in this installment is that the signal is an “infor- 
mation giver” upon which the engineman is expected to 
act with common sense and due regard for conditions. 

To stop a heavy train on an up-grade might entail 
delay and more or less extra work by a pusher. The 
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engineman is therefore permitted to proceed with the 
warning given by the horizontal yellow signal blade or 
yellow light at night. Such a condition may not in- 
volve danger or accident and depends largely on how 
faithfully duty is performed and how fully responsi- 
bility is accepted. The signal system here described 
covers a special territory and is designed for extra- 
normal conditions, yet at the same time it recognizes 
the fact that enginemen are capable of accepting re- 
sponsibility and acting with the idea of “safety first” 
always before them. In this their performance approx- 
imates to what in other lines of activity has been called 
“discretionary obedience.” 
— }.—— 


Simple Concrete Steps 


Method of Constructing Forms and 
Pouring Concrete for Inexpensive Steps 


Steps are not only subject to hard usage, but when 
made of wood with the lower part in contact with the 
ground and subject to alternate wetting and drying, 
brings on decay very rapidly, making it unsafe and dan- 
gerous. A simple method of making them is shown in 
our illustration. The three forms consist merely of that 
many boxes open at top and bottom and also at the end 
adjoining the door-sill. 

A rise of 8 ins. and a tread of 10 ins. will be found 
convenient. For this reason the height of each box 
should be 8 ins., since every box will form a step. All 
of the boxes should be of the same width, but each one 
is 10 ins. shorter than the one beneath it, thus forming 
the tread of the step. If the steps are few in number 
































Simple forms for Constructing Concrete Steps 


and not too wide, 1-in. boards will be stiff enough to 
hold the concrete without bulging, but if there is any 
doubt about this it is better to use 2-in. plank. The 
concrete for the steps should be mixed in the propor- 
tion of 1 bag of Portland cement to 2% cu. ft. clean 
coarse sand to 4 cu. ft. of crushed rock or pebbles. The 
earth beneath the steps should be excavated to a depth 
of 6 ins. below the surface, the excavation being the 
exact size of the bottom of the steps. The earth should 
be level and compact at the bottom of the excavation. 
Place the largest box in position around the edge of 
the excavation, staking it in place at two or three points 
to prevent shifting. Level the first box very carefully 
by means of a carpenter’s spirit level. The concrete, 
mixed rather dry, should be deposited in the box and 
thoroughly tamped and compacted until moisture rises 
to the surface. Work the concrete thoroughly along the 
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sides of the forms so as to produce a smooth surface. 
At the front end of the box, where the concrete be- 
comes the tread, the surface of the concrete must be 
carefully leveled off and smoothed with a trowel for a 
distance of about 12 ins. from the outer edge. Imme- 
diately after this is done the second and smaller box is 
placed on top of the first one, being fastened thereto by 
a few nails through the upright cleats shown in our il- 
lustration. The nails must not be so long as to project 
through the forms and into the concrete. Fill the sec- 
ond box with concrete immediately, being careful that 
no dirt or other foreign matter collects on the surface 
of the first batch of concrete, as this would prevent a 
good bond between the two layers. Finish this step in 
exactly the same manner as described for the first step. 
The last or third step is constructed in exactly the same 
manner as those previously described. 

The brace between the two back cleats is for the pur- 
pose of preventing the boards*from spreading at the 
side next to the wall. The outer surface of the top step 
is carefully leveled off with a straight-edge and fin- 
ished by troweling to a smooth surface. Not more than 
a half hour should elapse between placing the concrete 
for each step so that the concrete first deposited will 
not harden and set before the next form is filled. After 
the steps are about a week old, the forms may be re- 
moved and the steps used. After the forms are removed 
any roughness or irregularities may be smoothed down 
and the surface of the entire steps be finally finished by 
rubbing with a piece of emery wheel and water or car- 
borundum and water. Where the work includes many 
steps, a hollow space is generally left under the main 
body of the steps to effect a saving in materials. Where 
this is done the platform and steps are reinforced with 
steel rods or heavy wire mesh to prevent cracking. 
Steps such as these are useful on railways, at office and 


shop doors, etc. 
————- >. ——- 


Accelerator for Hardening Concrete 


Experiments have been made by the United States 
Bureau of Standards, says a recent commerce report, 
to develop a method for accelerating the hardening of 
concrete, in order that the material might be used in 
revetment work in place of the willow mats that have 
been used in the past along the Mississippi River. The 
Bureau finds that 4 per cent of calcium chloride added 
to the mixing water increases the strength of the con- 
crete at the age of one day 100 per cent or more. In 
some cases the strength of the concrete in which the 
calcium chloride was used at the age of two days 
equaled 75 per cent or more of the strength normally 
attained in one month. The Bureau of Standards be- 
lieves that the findings of this investigation will be of 
appreciable value in concrete construction. Further 
information may be had on application to the Bureau 
at Washington, D. C. 

—— >}. 


Railroad to Argentine-Bolivian Frontier 


In order to act in harmony with the Bolivian Govern- 
ment, says a recent commerce report, the President of 
Argentina has authorized the construction firm, Vezin 
& Co., to prolong northward, as far as the Argentine- 
Bolivian frontier, the line of the Central Northern Rail- 
way, and to place a bridge over the River La Quiaca. 
This work must be carried on under control of the 
general administration of national highways (of Ar- 
gentina), which will place at the disposal of the con- 
structing company all facilities possible to bring the 
work to a speedy and satisfactory conclusion. 
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Widening of Gauge on Curves 
By ROGER ATKINSON 


Analysis of Behavior of Rolling Stock 
on Curved Track of Tight Gauge 


In any discussion of this subject there is little 
progress to be made by simple statements of what the 
practice may be by any particular road, unless some 
conditions are stated as to the reasons why such prac- 
tice is adopted, giving wheel bases of rolling stock, 
both for passenger and freight service, and for freight 
cars and passenger cars, four or six wheel trucks, also 
for locomotives in each kind of service, giving number 
of pairs connected and whether flanged tires are used 
on all wheels or only on front and back, or other pairs. 

So far as the writer’s experience goes, after many 
years of riding on locomotives and coaches, there can 
be no doubt that side swing on coaches is a very definite 
source of trouble from bad riding, and in fact, some 
special instances of such trouble were promptly cured 
by reducing the lateral play on the axles. In the same 
way, with freight cars, some heavily loaded coal cars 
were watched carefully on curves, and showed plainly 
an enormous increase of resistance to curving when 
the side bearings came into play, and the flanges of the 
wheels ground very hard in compelling the trucks to 
come round to the curve. In one particular instance 
where the traffic of a yard was seriously delayed by 
the inability of the power to make the necessary move- 
ments in the time at disposal, an inquiry was arranged 
between the officers of the different departments, and 
it was shown that the power could not make the time, 
but on investigation, the track which was a reverse 
curve had been widened to enable the locomotives to 
get around, to such an extent that the freight car trucks 
skewed until the flanges of the wheels were cutting the 


‘rail heads, and slivers of the rail-were picked up which 


were hot and had been just produced in that way. When 
the tracks were closed in to gauge and a suitable loco- 
motive put on the service, there was no turther trouble, 
and one engine did the work satisfactorily which two 
were unable to perform before. 

On another occasion, trouble was reported in main 
line service, that the rail heads on curves were being 
cut away on the outer rail, and the cause was attributed 
to the length of wheel base on the locomotive, but after 
watching carefully for some time it was found that the 
wheels on four wheel trucks were showing cut flanges, 
and in one instance the flange was found to be exactly 
one-half the original thickness. The curves on this 
‘division were, as far as the writer’s memory serves, 
widened about 1% in. per two degrees of curvature with 
a limit of curvature of about 4 ft. 914 ins. 

If, therefore, we discuss the question from the stand- 
point of “Why should the gauge be widened,” we may 
certainly decide at once that no four-wheel truck re- 
quires any widening of gauge for any curve that is oper- 
ated in main line service, and further, that any widening 
‘done for other reasons is very detrimental to the haulage 
of freight trains, entailing as it does, not only increased 
wear and tear of rails, wheels and trucks, but also in- 
creases the horsepower to be developed by the locomo- 
tive. 

The next point to notice is that six wheel trucks, 
being longer in the wheel base, do not assume so much 
angularity for a given amount of increase in width of 
gauge, and therefore are less affected by it. On the 
other hand, the center pair of wheels require to move 
over to suit the curve, but if we take a truck with say 
13 ft. wheel base, we find that on a 10 deg. curve, the 
center ordinate or versed sine is less than half an inch, 
so as there is plenty of play in the journals it does not 
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affect the trucks at all. Consequently, so far as cars 
and coaches are concerned, it is a mistake to widen the 
gauge at all up to 10 degs., and, indeed, it would be 
beneficial not to do so. 

This brings up the gist of the question. If a curve is 
to be widened it must be because it is deemed desirable 
or necessary to suit the locomotive. As it is obvious 
that a straight locomotive cannot be put on a curved 
track, some compromise or adaptation is compulsory. 
During the past fifteen years, or thereabouts, there has 
been a practice very largely adopted of flanging all 
driving wheels, apparently originally having been 
evolved out of an idea of having increased safety in 
the minds of those responsible. At the same time there 
has been an enormous increase in the size and weight 
and wheelbase of the locomotives used, especially in 
freight service. Driving tires have been set in on the 
front and back pairs of drivers to conform in some 
very slight degree to the curvature of the outer rail, 
and decrease the pressure of the middle set or sets 
of wheels against the inner rail, which is all right as 
far as it goes, and which is very little, as a wheel base 
of 16 ft., which is common, requires an offset of 11/16 
ins. to fit the curve, consequently the difference, or 
about 1% in. has to be very largely obtained by the 
bending of the rail heads out to suit. The argument to 
meet this is that %4 in. play is allowed between the 
flanges of the driving wheels and rail heads, that is 
3g in. on each side. If a pair of tire templets are fixed 
on a bar in the correct position and placed on a pair 
of rails correctly set, it will show that the side play 
is largely taken up by the curve at the root of the 
flanges and this view is borne out by the fact that the 
wear at that point in service is extremely heavy. To 
confirm this it is only necessary to say that the writer 
has seen new engines only four months in service, which 
required to be taken into shop to have tires turned 
down 14 in. in order to get good flanges again. Now, 
if this destruction takes place on the driving tires, 
which are not less hard than the rails, there has been 
as much or more destruction of rail heads from this 
cause alone. There is no information to show what the 
widening on curves was on the road where this took 
place, but from the writer’s knowledge there was no 
reason to doubt that the common practice of widening 
was in service. 

There has been considerable discussion in the last 
few years about broken rails, and enormous damage has 
been caused by wrecks from that cause. Of course, 
the increased size and weight of the locomotive has 
been met by the increased size and weight of rail, but 
would any engineer care to see the top chord of a bridge 
span deflected 15 or 20 degs. to one side while under 
the limit load calculated and considered safe when in 
a vertical position. 

The logical conclusion is that only bald tires should 
be be used on the middle wheels of engines with more 
than two pairs of driving wheels, both in the interest 
of safety and economy. Atlantic Type locomotives 
have been operated for years with bald ‘tires on the 
main wheels, as formerly were used on ten-wheeled 
engines, and up to speeds of 90 miles an hour were per- 
fectly safe, showing no indication of the slightest un- 
due wear on flanges, and no evidence of nosing at any 
speed, while nosing is quite observable with ten-wheel 
engines having all flanged tires and the front and back 
tires set in. 

The wear of flunges, and of course, of rail heads has 
been largely diminished by the use of flange lubri- 
cators, but there can be no doubt that the movement 
of bending of the rail heads outward is facilitated by 
that lubrication. 
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The Chief Cause of Rail Creeping 
By JOE RODMAN 


Comparison of the Effects of the 
Causes and Remedies of Rail Creeping 


Engineers ascribe the creeping of rail to various 
contributary causes, and though those cited have long 
been definitely established, there is yet considerable 
difference as to the relative importance of each. 

Theoretically, it would seem that low joints and worn 
fixtures are the primary causes of rail creeping, and 
that opinion is very generally accepted. Mr. La Bach, 
in his excellent article in a late issue of Railway En- 
gineering and Maintenance of Way, strongly supports 
this theory, though he minutizes more fully on the col- 
lateral influence of wave-motion, which he ranks as 
the secondary cause. ; 

During the past few years several noticeable cases 
have fallen under the notice of the writer which tend 
to demonstrate that under ordinary conditions wave- 
motion alone is a stronger incentive to rail creeping 
than all other causes combined. 

On coal-chutes, beet-dumps, etc., where the loads are 
pushed upward ahead of the locomotive, creeping is 
more noticeable than on level track where the traffic 
stress is more evenly regulated, and the creeping in 
such cases is invariably upward—or in the direction in 
which the loads are pushed—notwithstanding the 
counteractive influence of gravity, the “kick” of driv- 
ers, and the invariable descent under brakes, all of 
which are accepted as causes of rail creeping. Natur- 
ally, such structures are subject to less undulation 
than unsecured track, yet the surface variation is suf- 
ficient to cause a greater movement of steel, and in less 
time, than is usual on more normal track. 

The locomotive being at the tail of the train, the kick 
or back stress of the drivers is insufficient to force the 
rail from under the weight of the advancing loads; 
though the returning empties and locomotive no doubt 
cause the steel to run slightly in the opposite direction, 
it is the difference in weight, and consequently wave- 
motion, rather than gravity or other causes from which 
steel is supposed to run. 

As wrinkles are ironed from a cloth, increasing its 
length in the operation, or as mud “squashes” from 
beneath the forward tread of a wagon-wheel, so the 
track, retained immovably by the after weight, must 
advance in proportion to its resiliency and its length 
be increased by the depression of the advancing arch 
due to its elasticity. The greater the grade, the greater 
the arch to be depressed by the advancing load. That 
principle may also explain the frequent tendency of 
steel to climb a grade under apparently average condi- 
tions of traffic. 

Many instances in busy yards will also tend to dem- 
onstrate that the greater amount of creeping is in the 
track on which the loads are more often pushed ahead 
of the locomotive. In larger yards this effect is the 
most noticeable owing to regular procedure of switch- 
ing. 
A landslide having demolished part of a coal-branch 
on a western road, a temporary switchback was built 
to replace the former spiral curve and the grade per- 
centage slightly increased. On the grade approaching 
the switch, the loads were pushed ahead of the locomo- 
tive. During the three months of summer weather in 
which the switchback expedient was employed, the steel 


climbed the hill nearly three feet within less than one’ 


mile of track. At the spur end they impinged against 
a granite cliff and the last quarter of a mile was kinked 
so badly that the foreman in charge declared, “Sure, 
it looks like it wor built of gyar-r-rd rails.” 
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There is little doubt that, notwithstanding the ten- 
sion from the down-hill thrust of the reverse branch 
at the switchback—which crept downward—and the re- 
turn locomotives and empty cars under brakes, the 
abnormal creeping was almost entirely due to the iron- 
ing out of the track before the advancing loads, or what 
is more commonly known. as wave-motion. 

Where the loads are pulled instead of pushed, the 
drivers pull an amount of the slack backward on the 
wave-motion, and, consequently, the creeping tendency 
is counteracted. Often on worn track or track with 
spikes and bolts loosened, it can be noticed that the 
joint will close slightly under the first driver. Careful 
measurements on such track will often show a decided 
creeping toward the advancing train instead of from it, 


Though the impact against the rise following a low 
joint or other surface depression in track doubtless 
results in some of the “slack” being driven forward, 
and in the higher quarter being depressed and urged 
forward as in the ironing out of wave-motion, a care- 
ful comparison of track of good surface and one of 
poor surface, where the traffic is one way only on each, 
usually will show but a very slight difference between 
the forward movement of the two, while a track, level 
or inclined, where the loads are pushed ahead of the 
locomotive will show a great increase in creeping over 
the track subjected to merely normal or reverse traffic 
under the same conditions in other phases. Expanded 
joints, of course, conduce to creeping through impact 
though in lesser degree. 


Rail anti-creepers are serviceable but expensive. In 
coarse rock-ballast the observant foreman can secure 
excellent results without the anti-creepers by seeing that 
all angle-bars are properly slot-spiked to good ties and 
that several ties ahead—in the direction of the creep- 
ing—are spaced with spawls selected to wedge the ties 
firmly apart, and so distribute and partly nullify the 
stress of any of the causes of rail-creeping, even the 
almost irresistable wave-motion. 


On earth, sand, or gravel ballast, careful slot-spiking 
in the same manner and the use of one anti-creeper to 
the rail of 33 ft. or less in length will often reduce 
creeping to an almost imperceptible degree if several 
ties ahead of joint ties and creepered ties are spaced 
by sawed sections of old ties, bricks or stone paving- 
blocks immediately under the rail and concealed be- 
neath the ballast. Where earth track is dressed lightly 
they may be placed far enough inside the rail to ef- 
fectually conceal them if the ties are of sufficient 
strength to withstand the consequent shearing stress. 


Another simple expedient is to smear with crude oil 
all angle-bars or continuous-joint plates as they are 
applied. The oil delays the rust-bonding and allows 
the rail more readily to expand and contract within its 
own length. 

Often an experienced or well-instructed track- 
walker or laborer can alone accomplish much during the 
warmest weather by carefully searching out the tight- 
est places, loosening the bolts in the more open joints, 
and tapping with a maul until the rail closes the open 
space. At times even a half-inch of expansion will pre- 
vent a serious “kick-out:” 

In spite of all precautions, rail will continue to creep 
until a change is made in the very nature of steel; but 
very simple precautions will go far toward reducing 
the movement. Paved track is almost immune, paving 
being a poor conductor of heat, and an open track, even 
under the most unfavorable conditions, it can be greatly 
checked unless the trackman in charge is himself sub- 
ject to creeping. 
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Nicholson Tunnel on the Deleware, Lackawanna & Western 


Two shafts sunk; work carried on simultaneously at 
six points; rock at one end and soft earth at the other. 


In making the change of line between Scranton and 
Binghamton the Delaware, Lackawanna & Western 
Railroad were compelled to drive a tunnel which is 
popularly known as the Nicholson tunnel between 
Clarks Summit and Hallstead. It is 3,630 ft. long. In 
it two vertical shafts were sunk. These were so placed 
as to divide the tunnel into three approximately equal 
parts. One shaft was placed one-third of the distance 
from the east portal and the other was located one-third 
of the distance from the west portal, thus dividing the 
tunnel into three. These two shafts, 34 x 54 ft. in 
horizontal section, were used for excavation purposes. 





No. 1. Where the material was poor No. 2 was not 
excavated until the advance headings were joined and 
timbering was carried up immediately behind this ex- 
cavation. When excavations Nos. 1 and 2 (Fig. 2) east 
from shaft No. 1 encountered earth, about 300 ft. from 
the east portal, work in this heading was temporarily 
discontinued. Section No. 3 (Fig. 2) was excavated 
just far enough ahead of No. 4 to permit the drilling of 
Nos. 4 and 3, and. the material was, thrown by hand into 
the shovel pit. 

The west..portal..cut was excavated to grade in 
November, 1913;-and.a shovel started to excavate sec- 








Nicholson Tunnel on the Delaware, Lackawanna & Western Railroad, Showing Brick Walls and Arched Brick Roof 


They are lined with concrete and will remain as per- 
manent ventilating shafts with a horizontal section 
30 x 50 ft. The excavation of these shafts began Sep- 
tember, 1912, and reached wall-plate grade as illus- 
trated in one of our line cuts at a depth of about 115 ft. 
in April, 1918. Headings No. 1 shown in Fig. 2 were 
started in both directions from both shafts, with an 
average progress of 8 ft. per 10-hour shift. Heading 
No. 1 started from west portal cut September, 1913. 
Where the roof would stand, without danger of falls, 
sections No. 2 (Fig. 2), were excavated close behind 


tions Nos. 3 and 4 (Fig. 2) at the west portal on Novem- 
ber, 22, 1913. The shovel reached shaft No. 1 in July, 
1914, and as the contractor was using steam locomo- 
tives it became necessary to provide air circulation 
between shaft No. 1 and some point near the east 
portal. In this the contractor, Mr. D. W. Flickwir, 
stated that his progress with steam locomotive was 
greater than could be obtained with electrical equip- 
ment. 

The east portal cut had been excavated to within 58 
ft. of the grade at this time and an 8 x 10 ft. shaft was 
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sunk from this elevation at a point on the portal slope 
about 80 ft. west of the actual portal. A top center 
heading (No. 1, Fig. 3) was driven, and temporarily 
timbered, to meet the heading which had been discon- 
tinued, as described. This work was completed just 
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Fig. 1—Longitudinal Section 


previous to the shovel reaching shaft No.1. The 8x 10 
ft. shaft was then carried down to the spring line of 
the arch and the excavation of section No. 2 (Fig. 3) 
started and the wall-plate was put in place. This wa: 
followed immediately by the excavation of No. 3 and 
the placing of the timber. After this excavation and 








Fig. 2 


timbering had joined the timbering already in place in 
the rock section the shaft was sunk to grade (Sec. No. 
5, Fig. 3) excavated, and mud sills and plumb posts 
were placed. Section No. 6 was excavated by the 
shovel. This same process, with the exception of head- 
ing No. 1, was followed from the 8 x 10 ft. shaft east to 
the east portal. The shovel dug out at the east portal 
on November 7, 1914. 

' The rock encountered was blue and gray sandstone, 
horizontally stratafied. The strata varied in thickness 
from about 3 ft. down to a formation resembling shale, 
and these strata were frequently separated by mud 
seams up to % or %4 of an inch in thickness. The earth 
was a dense yellow clay and gravel with some sand 
seams and were uniformly dry. 


. were completed December 6, 1914. 
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The entire tunnel was timbered, as shown in Fig. 4, 
and is lined with hard burned brick arch and side walls 
laid with a 1 to 2 portland cement mortar. The side 
walls rest on a concrete footing, and a concrete ditch 
and curb are provided. Complete details are shown in 
Fig. 4. Concrete footings were started July 27 and 
The brick lining 
was started September 14, 1914, and was completed in 
May, 1915. 

For constructing the brick arch the contractor pro- 
vided three sets of movable centers, each 64 ft. long. 
Two of these centers were started midway between 
shaft No. 2 and the west portal and worked each way 
from this point. The other was started at shaft No. 2 
































Fig 3 
and worked toward shaft No. 1. When the portion be- 
tween shaft No. 2 and the west portal was completed 
the centers between the shafts Nos. 1 and 2, and the 
set, which was at shaft No. 2, were moved to the mid- 
point between shaft No. 1 and the east portal and 
worked both ways from this point. The set at the west 
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Fig. 4 


portal was moved between shafts Nos. 1 and 2. The 
total tunnel excavation was 147,000 cubic yards. 

Our half-tone illustrations show the west portal as it 
appeared in the course of construction. We also show 
the interior of the tunnel with roof timbered and sides 
of rock, the stratafication of the rock being clearly 
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visible. A temporary work track runs through the ex- 
cavation. A view of the tunnel in course of construc- 
tion gives an idea of the permanent brick lining of 
walls and roof, and shows the temporary support used 
in placing the brick arch. The whole of the work has 





Tunnel, Showing Timbered Roof 
been carried out, without drawback, to successful com- 
pletion under the direct supervision of Mr. G. J. Ray, 
the chief engineer of the D. L. & W. Railroad. 
—— f.--— 


The Size, Design, Quality and Service of Rais 


The Importance of Investigation Along the 
Lines of Material and Structure of Rails 


Speaking of rails at a recent meeting of the St. Louis 
Railway Club, Mr. E. A. Hadley, chief engineer of the 
Missouri Pacific, said in the latter part of his address, 
of which we here give a brief abstract, that the rails of 
the heavier sections of the A. S. C. E. design (from 80 
lbs. a yard and up) have not in recent years given the 
service that was expected of them. The fault may be in 
improper methods of manufacture or it may be in the 
design of the rail itself, which, while suitable twenty 
years ago, may be unfited for the heavier loads of today. 
Three principal reasons have been advanced as to the 
probable cause of the poor service of these later rails: 

It has been said that the wheel loads were exceeding 
the limits of strength of the steel in the rail, and without 
costly methods of manufacture, the rails could not be 
made to carry the loads with a proper degree of safety. 
Standard sections then in use were those of A. S. C. E. 
design. These were said by the manufacturers to be ‘im- 
possible to roll in the heavier weights then being de- 
manded by the railroads. Railway engineers, while ad- 
mitting that the rails would not stand the heavier wheel 
loads, claimed that the steel was of poorer quality than 
that used in the lighter rails previously turned out. 

The making of steel rails for use under a high-speed 
passenger train service is something more than a mere 
commercial proposition, and both the producer and user 
have great responsibilities in the matter. Neither can 
lay them aside nor shift them one upon the other. Real- 
izing the importance of the question, the American Rail- 
way Association appointed a Committee on Standard 
Rail and Wheel Sections to consider the subject. This 
committee, by a sub-committee on which the manufac- 
turers were represented, presented a report October 1, 
1907, which recommended the use of proposed standard 
rail sctions known as ARA Series A and Series B. The 
A type is characterized by a shallow head, wide base, 
thin flanges and a greater height than Series B. The 
90-lb. type A rail is now used as standard by very many 
western roads, and the type B section is used on the coal 
roads in Maryland and Virginia, and seems to be pre- 
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ferred by the eastern roads, especially those with 
crooked track, probably on account of the greater 
amount of metal in the head to resist curve wear. At 
the present time both types appear to be giving good 
service. 

The proper length of rail has received considerable 
attention and 33 ft. now seems to be the length most in 
favor. The use of much longer rails is limited by the 
difficulty of straightening at the mill, the cost of man- 
ufacture, the difficulties of transportation, expansion 
and contraction in track, and the labor and cost of 
handling. 

The controversy over the most satisfactory rail joint 
has been going on for years, and there are now a num- 
ber of very good patented rail joints on the market. The 
cheapest joint giving good service is the angle bar, and 
it has the advantage over most other joints in that it is 
easy to put in and can be applied without respacing 
the ties at the time of rail laying. Its strength, how- 
ever, is computed as not over 70 per cent of the strength 
of the unbroken rail, whereas some of the patented 
joints have a strength of over 100 per cent of the un- 
broken rail. Careful tests of the angle bar and a num- 
ber of patented joints applied to 85-lb. rail failed to 
develop sufficient economy of maintenance, all things © 
being considered, to make it possible to say definitely 
that the angle bar was not the most economical joint. 
With light sections of rail the angle bar is decidedly 
inferior to a number of patented joints, but with the 
heavier weights of rail and the greater height from 
base to head of the rail with the angle bar made to 
suit, shows that it is efficient and satisfactory. 

The present general practice for turnouts is to use 
the split switch and a spring-rail frog where the traffic 
over one line is much heavier than over the other line, 
and where speed is high on one and low on the other 
line. The stiff frog is generally used for yard tracks. 
Of late years the use of manganese steel for crossing 
frogs and switch points which are subjected to heavy 
traffic is coming largely into use and giving excellent 
results. It secures several times the life of the ordinary 
carbon steel frog and point at a reasonable increase in 
first cost. 

Economy of train service has become so important 
that there will be no return to lighter loads. The ten- 
dency is and will continue to be in the direction of 
heavier loads. The track is, as a matter of fact, a con- 
tinuous girder, connecting the terminals of a railroad, 
over which pass the same loads, at the same speed, 
as pass over the bridges. The importance, therefore, of 
giving to the design and construction of the track the 
same careful investigation and study which are consid- 
ered necessary in the design and construction of a 
bridge, cannot be overestimated. 

— >}.-— 
Spiking Tie-Plates to Rails 

When discussing the matter of track construction at a 
meeting of the St. Louis Railway Club, Mr. H. J. 
Pfeifer, Eng. M. of W. T. R. R. A. of St. Louis, Meo., 
said that the track question is of the greatest impor- 
tance to the railroads, and also to the street railways. 
Referring to the question of screw spikes he held that 
the ordinary cut spike which is in use today is, under 
present conditions, more economical, and holds the rail 
just as well as the screw spike would. With reference 
to saving the tie, it was his opinion better to lengthen 
the tie-plate, place hooked shoulders on it to hold the 
rail, and then spike the tie-plate to the tie without hav- 
ing the spike engage the rail. This does away with a 
great deal of the cutting of ties, resulting from heavy 
traffic, and materially increases the life of the tie. 
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Electrification on the Pennsylvania Railroad 


Current Received at 13,200 Volts, Transmitted at 44,000 Volts, 
Stepped Down to 11,000 Volts, Single Phase For Catenary System. 


The electrification of the suburban service of the 
Pennsylvania Railroad between Broad Street Station 
and Paoli is the first electrification undertaken by this 
company in the vicinity of Philadelphia, and its pri- 
mary purpose is to increase the capacity of Broad 
Street Station and thus to relieve what congestion it 
can at that terminal. In addition to the through pas- 
senger train service accommodated at the station, there 
is an extensive suburban service extending over six 
different routes. The possibilities of electric traction 
were examined into by committees consisting of operat- 
ing officials of the road and their analysis indicated that 
during rush hours the relief which would be secured by 
electrification would be equivalent to greatly increasing 
the station capacity. It is estimated that under electric 
operation there is a sufficient saving in operating costs 
as compared with steam to pay interest on the invest- 


at a substation on the westerly bank of the Schuylkill 
River opposite the main generating station, the con- 
nection between the power house and the substation 
consists of armored submarine cables under the river. 
It is delivered at 13,200 volts, and is stepped up to 
44,000 volts and, by means of duplicate single-phase 
overhead transmission circuits, then transmitted to the 
stepdown substation. While the present service is on 
one phase only of the power company’s three-phase gen- 
erating system, the plan is to supply the succeeding or 
future electrification power requirements from the re- 
maining phases. Power at 25 cycles and 13,200 volts is 
transmitted from the electric power house to the Arsenal 
Bridge substation over four 350,000 ¢c.m., 3-conductor 
submarine cables. On the west bank of the river the 
submarine cables are connected to paper-insulated, lead- 
covered cables, installed in clay ducts. From the Ar- 

















View of Pennsylvania Railroad, Showing Catenary Suspension System as Applied to Curves 


senal Bridge substation there are four 44,000-volt single- 
phase transmission lines to the West Philadelphia sub- 


ment. Analysis of service conditions and cost estimates 
covering various electric systems led to the conclusion 
that one having a very high voltage overhead contact 
wire and one which eliminates moving machinery in sub- 
stations for the supply of power, is the most suitable and 
also the most economical from the standpoint of both 
first and operating costs. In arriving at this conclusion, 
primary importance was attached to the feature of pos- 
sible long distance operation over the entire divisions 
rather than to the requirements for present short subur- 
ban electric service. In this case 11,000 volt, single- 
phase 25-cycle power is supplied directly to the trains 
from the overhead catenary trolley system. 

Power for traction purposes is purchased from the 
Philadelphia Electric Co. It is delivered to the railroad 


station. The four transmission lines are carried on 
brackets on the side of the elevated structure between 
the Arsenal Bridge substation and the West Philadel- 
phia substation. Beyond the West Philadelphia sub- 
station the lines are carried on the catenary supporting 
structures. Along the right-of-way the lines are carried 
on both sides of the tracks. Horn gap switches for sec- 
tionalizing are installed on the roofs of the three sub- 
stations and lightning arresters on the roofs of all sub- 
stations. 

The transmission lines are 2/0-7 strand, hard-drawn 
copper wires. Wires are spaced 5 ft. apart where the 
two wires of a single-phase feeder are on the same 
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cross arm and where there is more than one circuit on 
a pole the vertical spacing is 3 ft. 6 ins. The lines are 
protected by a %g-in. steel ground wire on the top of 
the poles. Where the transmission lines pass under 
highway bridges, the ground wire is dead-ended on the 
bridge structure and the wires carried on post type in- 
sulators. At the Arsenal Bridge substation the lines 
are protected by relays which operate on overload and 
on an unbalanced load in either leg caused by a ground. 
In the other substations the relays operate differentially 
only, and in case of a ground between substations the 
circuit on which the trouble occurred would be cut out 
first in three of the substations and finally at the Ar- 
senal Bridge substation. Overload relays are provided 
in the 13,200 volt lines at the Philadelphia company’s 
power station and reverse current relays in these feed- 
ers in the Arsenal Bridge Substation. After erection 
the transmission lines were tested out at a potential of 
66,000 volts, or three times the working pressure, to 
ground. 

In order to try the various types of structures and 
details, an experimental four-track section about a mile 
long was completely equipped in the fall of 1913. An 
examination and study of this led to the adoption of 
what is called the “tubular cross-catenary bridge” for 
carrying the catenary trolley wires. On either side of 
the tracks a tubular steel pole is set and grouted into a 
concrete foundation. Each pole has a double guy, an- 
choring the pole away from the tracks and spanning the 
tracks between the poles are the two cross wires form- 
ing the cross catenary bridge which carries the longitu- 
dinal wires. The tubular poles are built up of various 
lengths, sizes and weights of steel pipe welded together 
as required. The guys are solid steel rods with a heavy 
turnbuckle near the ground end to permit of adjustment. 
The cross wires are of extra high tension galvanized 
steel strand, the upper strand usually being %4 in. and 
the lower one 14 in. in diameter. Both are socketed at 
each end and at one side a turnbuckle is installed to per- 
mit of adjustment. The top and bottom cross wires are 
joined by means of a vertical 34 in. rod and suitable 
malleable iron clamps at the points where insulators 
carrying the longitudinal wires are placed. Each insu- 
lator consists of three suspension type units, the porce- 
lain being 8 ins. in diameter, the flashover value of the 
three being many times that of the line voltage. The 
cross wire bridges are about 300 ft. apart on tangents, 
but are closer on curves, the exact spacing depending 
upon the degree of curvature. After the bridges are 
erected, insulators are suspended approximately over 
the center of each track; they are over the center of 
the track on tangents, but are offset towards the out- 
side of the curve on curved track. Every 15 ft. on 
curved track and 30 ft. on tangents, a hanger supports 
the lower two wires from the “messenger” wire. 

On the Terminal Division, where the steam locomo- 
tive traffic is very dense, and there are smoke and cor- 
rosive gases, a non-corrodible tube hanger is used. The 
hanger tube, which is 9/16 in. outside diameter and 
No. 18 gauge, being fastened to a casting at each end. 
Some of the tube is Monel metal, while the balance is a 
bronze mixture containing 90 per cent copper. On the 
Philadelphia Division, where there is relatively less 
steam traffic, wrought iron strap hangers 1 in. wide by 
3/16 in. thick are used. The main messenger cable, at 
the hanger clip, is protected from corrosion by a collar 
of zinc. The flat strap hangers which have a quarter 
turn in them to minimize the area exposed to the wind 
in the direction crosswise with the tracks and to better 
resist bending when placed on curves, are bolted to the 
castings clamping the auxiliary messenger and trolley 
wires. On tangents, the castings at the bottom of the 
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hangers hold the auxiliary messenger only and the trol- 
ley wire is, in turn, supported from this auxiliary mes- 
senger every 15 ft. at points equidistant from the hanger. 
This is intended to insure a flexible trolley wire. On 
curves the two lower wires do not hang directly beneath 
the messenger, but the whole system swings into a 
curved plane until a balance is reached between its 
weight and the tension in the wires. The tensions in 
both the auxiliary, messenger, and trolley wires, are se- 
lected so that in extreme hot weather there will be 
enough tension to prevent sagging and yet in extreme 
cold weather the contraction will not cause stresses be- 
yond the elastic limit. 

The catenary system over each of the four main tracks 
is separated electrically from those over the other 
tracks, and trolley sectionalizing points with switches 
are provided at all crossovers, so that sections of the 
line may be temporarily cut out of service for repairs. 














Close View of P. R. R. Signal Bridge 


On the main running tracks sectionalizing is of the “air- 
break” type, the trolley wire being divided into two 
wires which are spread apart and each wire is lifted up 
at a different point; insulators are placed in each wire 
where it hangs above contact with the pantagraph— 
that is, while the pantagraph is making contact with one 
wire the other is lifted up and sectionalized. At cross- 
overs and in yards, the trolley wires are sectionalized by 
means of wood stick insulators, having runners or 
gliders on each side so arranged that while the panta- 
graph always makes contact with at least one of the 
runners they are separated electriclly. The switches 
are of the disconnecting knife type, mounted on top 
of the wood section insulators, and are operated from 
the ground by means of a long, impregnated wooden 
switch stick. An interesting detail in the erection of 
this catenary work was the use of cars the top plat- 
forms of which could be readily raised or lowered by 
means of chain hoists. The cars were equipped with 
removable outriggers so that in the four-track section 
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the work could be completely erected over one of a pair 
of tracks without in any way interfering with the reg- 
ular steam traffic on this track. 

The electrified route is crossed in many places by 
overhead highway bridges, some of which are not high 
enough above the tracks to permit the trolleys being car- 
ried at the normal height of 22 ft. In such cases and 
where it was impracticable to raise the highway bridge, 
the trolley wires gradually dip and go under the bridges 
at a less height than 22 ft. The catenary bridges are so 
located that these highway bridges come in the center 
of a span where, due to the sag in the messenger, the 
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F. A. Molitor refers to the custom of burying the ties, 
of earth ballasted track, stating that there seemed to 
be no good reason for it, and that this method resulted 
in poor drainage. 

In the Argentine, Uruguay and Paraguay, this cus- 
tom is well nigh universal, particularly in those regions 
where the only material available for surfacing is the 
rich gumbo-like soil which is splendid for agriculture, 
but about the worst possible material for track. Un- 
less the ties are completely covered and a hard un- 
broken shell-like surface formed, covering them en- 
tirely, the heavy rains work down alongside the ties to 
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Typical Signal Bridge of P. R. R., Showing Position Signals for Day and Night 


vertical height necessary to clear the catenary system 
is a minimum. As it passes under the highway bridges 
each catenary system is steadied by being held with 
post type insulators, supported by brackets on the 
bridge structure. The transmission wires on either 
side of the main line tracks are also carried down un- 
derneath the bridge and supported from the bridge 
structure by the insulators. At each bridge the metallic 
brackets carrying the insulators are carefully bonded 
together and earthed by means of ground plates. To 
prevent pedestrians on the bridges from contact or in- 
terference with the wires solid wooden fences, either 
vertical or inclined, and of sufficient height to shut out 
all view of the wires have been erected. In order to 
fully protect the trainmen, general orders have been 
issued that no men are allowed on top of any car in the 
electrified zone. ” 
— }+-— 
BURYING TIES IN EARTH 

Editor Railway Engineering and Maintenance of Way: 

Sir—In the brief but interesting account of the rail- 
ways of Brazil in your issue of December, 1915, Mr. 


the soil on which they rest, they begin to “pump” and in 
a short time the track is gone. 


There is a tendency to form a hollow or ditch be- 
tween the rails where there is considerable pedestrian 
travel on the track as is the case in some instances, 
but it is more usual on well maintained track to keep 
the dirt slightly crowned between the rails, and drain 
the space by depressions under the rail at every fourth 
tie on alternate sides. 


In covering the ties or “boxing in” the track as it is 
called, care is taken to get a smooth surface, which 
gradually gets baked hard and which if carefully put on 
and maintained, sheds the water and keeps it from 
getting under the ties. The principal object is not so 
much protection of the ties from decay as providing 
a means of surface drainage and of keeping the soil 
underneath dry. In the Argentine where ballast is 
available, or where material is used which will drain, 
the type of track construction is practically the same 
as our own. F. CAIRS. 


New York, N. Y. 
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Methods of Securing Track Maintenance Laborers 


Arrangements adopted by a number of Roads for Securing Adequate 
Forces for Section and Construction Work and the Policies Involved 


ON THE CINCINNATI, HAMILTON AND DAYTON 
By F. D. Batchellor, Dist. Engineer M. of W. 


Trackmen on C. H. and D. Ry. of the Toledo division 
are obtained from Cincinnati and Toledo with the ex- 
ception of a few section men, who are obtained locally 
on outlying sections. In the Indianapolis and Wellston 
divisions section men are obtained locally. These men 
are not hired through company or private labor agen- 
cies, except extra gang men, who are sometimes ob- 
tained through labor agents at Cincinnati and Toledo. 
We do not have an employee at private labor agencies, 
nor have we any labor bureau, as we have not had much 
trouble in getting men. 

As far as possible we try to keep trackmen perma- 
nently employed, although it is necessary in winter 
months to reduce the force. Where other than natives 
are employed we build shelters for them to live in, old 
box cars usually being used for this, cars being set off 
trucks. The men board themselves. We have no spe- 
cial inducement to offer men to stay in our employ other 
than chances for promotion. Men are always promoted 
from the ranks if they are capable. 

We have found that we have obtained good results 
by having an extra gang of about fifteen men in charge 
of an assistant foreman, who is moved from section to 
section where there is work to do, the assistant fore- 
man reporting to and working under the direction of 
section foreman. This enables us to get much better 
work out of extra gangs than we do in cases of where 
gangs are placed in charge of extra gang foreman, and 
this plan also reduces the cost of doing the work, as the 
section foreman takes more interest in work done on his 
section than an extra gang foreman does. 

In placing gravel ballast, instead of having extra 
gang in charge of this work, we have increased our sec- 
tion gangs and find much better results are obtained 
and track put in much better shape than could be done 
by extra gangs. 

Another method we have tried which has resulted in 
the saving of labor and reducing the cost of work is in 
the rail laying gang. In this we have a three-man track 
laying machine, which enables us to dispense with nine 
men in handling rails, and also does away with the dan- 
ger of injury to the men in handling rails in the old 
way. We have found that rail can be laid in this man- 
ner much more economically and quickly than by the 
old method. 

We have a number of cases where our tracks pass 
through towns where the ballast has become in bad 
condition and where we are not able to raise our tracks, 
thus making it necessary that the old material be dug 
out from tracks and new material placed under the 
ties. In this case we have used the American ditcher 
with a clam shell, digging out material between tracks 
and loading it on cars and then shovel out by hand the 
material from between the ties and filling up holes dug 
out between tracks, new gravel then being distributed. 
This is handled by a small force and as a result there is 
considerable saving in labor and work train service. 

We have run over our territory a McCann spreader, 
which has a wing the shape of the roadbed. This ma- 
chine has been run from one end of our road to the 
other and has dressed up all of the ballast and shaped 


the roadbed. In order to get rid of the shoulders which 
are thrown up by the first wing, a second spreader is 
also run behind the first. This has enabled us to main- 
tain our track a great deal cheaper than we could have 
done otherwise, as it has helped drainage conditions - 
materially. 

There was an old abandoned gravel pit at North Day- 
ton, out of which gravel had been taken to the water 
level. As we were badly in need of gravel and had no 
other pit available, we placed a whirley with a clam 
shell in this pit, getting out gravel below the water 
level. This has given us a good supply of washed gravel 
very economically as it is not necessary to have a spot- 
ting engine to spot cars. 


ON THE MICHIGAN CENTRAL 
By J. J. Bernet, V. P. in Charge of Operation 


The majority of our laborers for extra gangs doing 
work of rail laying, ballasting, spacing ties and con- 
struction work are obtained through private labor agen- 
cies in the cities of Hamilton, Ontario; Detroit, Michi- 
gan; Chicago, Illinois, and Toledo, Ohio. Laborers for 
regular sections, yards or small permanent extra gangs 
are usually hired in the towns or villages nearest the 
points where they are to be worked. This company has 
no company labor agency, and no representative at the 
agency to accept them. 

An attempt is made to keep track laborers on regular 
sections, yards or small permanent extra gangs con- 
tinually employed, though it is often necessary to reduce 
these forces during the winter season. Endeavor is also 
made to give extra gangs as much work as possible dur- 
ing the winter months by allowing them to remain in 
living cars and use them whenever occasion demands 
to clean up snow and ice and to pack ice during the 
ice harvesting season. 

Cars containing berths, stoves, lamps and fuel are 
furnished foreign laborers. Extra gangs are housed 
in trains operated by a contract boarding concern which 
insures the men good sleeping and boarding accommo- 
dations at reasonable rates. Laborers for sections, 
yards and permanent extra gangs are usually recruited 
and worked in the territory in which they live, and 
provide their own living quarters and board. 

The laborer in each section gang showing most prom- 
ise is made first man and he relieves the foreman in 
case of sickness or absence for other causes, and the 
first man most eligible to assume a foreman’s duties is 
appointed section foreman when vacancy in such posi- 
tion occurs. 


ON THE CHICAGO, BURLINGTON AND QUINCY 
By H. E. Byram, Vice-President 


We obtain the greater number of our laborers from 
Chicago, St. Louis, Kansas City and Omaha, through 
either private or company labor agencies. There are 
several company agencies but no labor bureau. 

It is found necessary to reduce the force in the winter 
and therefore impossible to keep all the section men 
permanently employed. 

Each section is furnished a house in which section 
laborers can live. Extra gangs are furnished with bunk 
cars and commissary, except foreigners, who provide 
their own commissary. 
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Freight Terminal on the Clover Leaf 


Valuable Property Acquired and Constructive 
Management Have Made this Terminal Successful 


After its reorganization in 1900 the Toledo, St. Louis 


and Western—known the country over as the “Clover . 


Leaf’—needed, among other facilities, suitable freight 
terminal yards at Toledo. This road is one of the Cen- 
tral West important lines, which, starting as a “pirate” 
many years ago, has developed into a property which 
has to be reckoned with in these days by all the lines in 
that territory. Oftentimes the criminal is set on his 
feet after years of probation and becomes a citizen of 
the highest respectability. The Clover Leaf stands in 
that position today, even though it is operated under a 
receiver, whose control was ushered in by most un- 
fortunate financial operations, for which the road as a 
once successful enterprise was in no way to blame. 
Unwise and unnecessary acquirements were the cause 
of its downfall. 

Enthusiastic and money-chasing fiscal agents, encour- 
aged by a few individuals in power, are as a rule to 
blame nowadays for the misfortunes of many a railroad 
property, which, if unhampered, would reward those in- 
terested in its securities handsomely. The 451 miles of 
road between Toledo and St. Louis runs through a most 
productive and interesting country. Added to this is the 
Detroit & Toledo Shore Line, owned jointly by the Grand 
Trunk and the “Clover Leaf,” which gives the latter 
road an excellent Detroit entrance and furnishes a large 
amount of both East and West bound traffic. For a 
dozen years after its reorganization the “Clover Leaf” 
enjoyed unusual prosperity and was on the high road 
toward permanent dividends and an absolutely sound 
financial standing, when its misfortunes began under 
unwise handling. 
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which the “Clover Leaf” is a part owner, it furnishes 
direct service to and from every industry in this, at 
present, rapidly growing community. The general office 
building, which occupies an important corner at Erie 
and Krause Sts., is immediately connected with the com- 
modious freight house, which is most necessary for 
prompt transaction of business between the local freight 

















Freight Terminal on the Clover Leaf at Toledo 


agent and his assistants and the officers at the head of 
the traffic department. 

The arrangement of the tracks in the freight yard is 
most convenient, as shown by the accompanying draw- 
ing, while the approach to industries provides ample 
facilities. The whole system of tracks and yards is 
directly connected with the main line, so that incoming 
and outgoing trains are handled to the best advantage. 
This property, which was “picked up” piece-meal at 
figures absurdly low, could not be secured today except 
at a fabulous price. It is an example of forethought 
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Layout of Tracks and Property owned in Toledo, O., by the Toledo, St. Louis & Western 


Some day, like other properties under similar condi- 
tions, it will come forth from its unwarranted financial 
disturbances and resume its course as an institution of 
the first class. In the past fifteen years it has never 
lost its reputation for respectability at all events and 
serves the country through which it runs well. The 
property known as the “Erie St. purchase,” in Toledo, 
was acquired in parcels, from time to time, without a 
beating of drums or a blowing of horns, in 1902 and 
1903, and that, with other acquisitions and rights, now 
furnishes the company with the best terminal facilities 
of any road running into Toledo today. It provides a 
close touch with many important industries, and in con- 
nection with the Toledo Railway and Terminal Co., of 


worthy of imitation by many roads which as a rule are 
generally short of facilities which eventually they have 
to provide at tremendous cost. 


— jk —_ 


You want to be a popular, progressive, successful man. 
You perhaps feel that you have done everything in your 
power to that end. You have worked early and late 
with but small or medium returns, and have seen others 
make a brilliant record with seemingly little effort. Do 
you think it is “luck”? They have simply discovered 
their possibilities. You can very likely outstrip them 
when you find yourself.—Geo. H. Knox. 
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A Study of Electricity 
By REGINALD GORDON 


Magnetic Effects of Electricity Explained 
and Simple Experiments Suggested 


Under this title in a previous issue an outline was 
given of the uses and applications of electricity in rail- 
road service. The following table gives the uses to 
which railroads put the silent power 


{ Locomotives 
; | Motor Cars 
f POWER ; Shop Machinery 
| ; Turn Tables and Drawbridges 
| Telegraph Circuits 
| Signals 
Locomotive Headlights 
3 USE , LIGHT Car Lights 
RAILROADS USI ? | Signal Lights 


ELECTRICITY FOR 
Shop Work—Welding 


| HEAT } 

| HEAT ) Heating of Motor Car Trains 

| CHEMICAL ¢ Charging Storage Batteries for 
| ACTION ? Car Lights, Signal Motors, ete. 


Electricity may be generated or developed in several 
ways, but only two of these methods are of interest to 














The Mariners’ Compass. 


railroad men, these are batteries and power-driven gen- 
erators. Batteries depend upon chemical affinity or at- 
traction for their action and are used for a variety of 
purposes on railroads. Power-driven generators are of 
two principal classes—magneto-electric and dynamo- 
electric generators. 

Magneto-electric machines are used for furnishing 
electric ignition for gasoline-driven automobiles and 
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North and South Poles of Magnet. 
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railroad motor cars, as well as for the ringing current 
on some telephone systems. Dynamo-electric generators 
are used for all large power, lighting and chemical pur- 
poses, such as power for operating railroad locomotives 
and cars, for furnishing light and heat for stations and 
cars, and power for operating signals, as well as for 
charging storage batteries. 

Electricity and magnetism are terms commonly used 
in connection with each other, which while expressing 
two closely related ideas are not always interchangeable. 
Many persons are familiar with the use of the magnetic 
compass shown in Fig. 1 for indicating direction, and 
most of those who have used it have learned that its 
behavior is dependent upon the magnetism of the earth. 
The “needle” of the compass is a straight piece of mag- 
netized steel supported so that it can swing freely in a 
horizontal plane. It comes to rest with its longest axis 
in the north and south line because the earth itself is a 
magnet and by its unseen force exerts a steady pull that 
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causes any magnets that are free to move to arrange 
themselves in a particular direction in any particular 
place. The relation between electricity and magnetism 
can be shown by many experiments. One of the sim- 
plest, and one that can be made with simple apparatus 
is shown in Fig. 2, where a single battery cell, com- 























Electric Action Shown by Compass. 


monly known as a dry cell, such as is used for electric 
bells, spark coils, etc., is shown with a piece of wire 
attached to its terminals. When this wire is held near 
the compass in the position shown the magnetic needle 
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Electric Action Exemplified by Coil and Compass. 


turns away from its north and south position because 
the electric current in the conducting wire produces 
magnetism around it, and this magnetism being stronger 
than that of the earth, pulls the needle away from its 
natural position. By winding this wire into a compact 
coil of many turns, as shown in Fig. 3, its effect on the 
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needle is greatly intensified. The effect of the current 
upon the magnet is approximately proportioned to the 
number of turns of the conductor forming the coil. 
The current develops a magnetic effect around it that 
influences the needle and produces the observed effects. 
The space around a magnet or conductor conveying 
electricity and throughout which its influence is ex- 
erted is called its “field.” Whenever a magnet, or a 
magnetic substance, such as a piece of iron or steel, is 
brought into this field it is influenced by it. If the 
magnetic substance can move freely it will assume some 
position in the field where it offers the least resistance 
to the flow of the magnetic lines through it. Fig. 4 il- 
lustrates this principle and shows that there is attrac- 
tion between unlike named, and repulsion between like- 
named, magnetic poles. 

In order to render this clear there are shown in Fig. 
5 three cases illustrating the condition of the space 
around or near a magnet. These show the position as- 
sumed by fine iron filings that have been scattered on a 
piece of cardboard placed on top of a bar magnet and a 
horseshoe-shaped magnet, respectively. The experi- 
menter will find that when the iron filings are sprinkled 
evenly on the cardboard and the latter is gently tapped, 
they will arrange themselves end to end in certain dis- 
tinct lines. Each particle of iron becomes a magnet and 
is forced to assume a position where it offers the least 
resistance to magnetic force. The lines in which the 
small pieces of iron arrange themselves are called lines 
of force or lines of magnetic flux. While we do not 
know with any certainty what magnetic force is, it is 
usual to regard it as a form of energy which is always 
flowing in a closed circuit and in a definite direction. 
The direction of this flux or flow in the compass needle 
is through it from one end to the other, and we call the 














Lines of Force from Permanent Magnet. 


end at which the earth’s magnetic flux enters the com- 
pass needle the south pole, and at the end at which it 
leaves, the north pole. This is only a conventional des- 
ignation, just as are the names north and south, as ap- 
plied to those regions of the earth at which its magnetic 
force seems to be concentrated and to have its origin. 
For the purposes shown in Figs. 1-5, permanent mag- 
nets are used, made of hard steel, a metal rather diffi- 
cult to magnetize to any great degree of strength, but 
having the advantage, when once magnetized. of retain- 
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ing its magnetic strength for a long time. Wrought 
iron is very much more susceptible to magnetism than 
cast iron or steel. Certain grades of soft steel contain- 
ing a low percentage of carbon are equally susceptible 
with wrought iron; and in general throughout the range 
of iron and steel of various degrees of hardness, the 
harder the metal the more difficult it is to magnetize it, 
but the better it retains its magnetism. It may be 
stated, however, that the magnetic properties of any 
grade of iron or steel depend largely upon the chemical 




















Coils About Soft Iron Cone of Electro-Magnet. 


composition of the iron. For this reason most electro- 
magnetic devices, such as generators, motors, etc., are 
made with electro-magnet cores of soft iron or mild 
steel, because a given amount of electricity in the con- 
ductor wound around the core produces the maximum 
amount of magnetism in it. Furthermore, up to what is 
called the limit of saturation, or all that it will take 
without any escaping, the amount of magnetism that 
can be produced in a given piece of iron or steel de- 
pends on the amount of electricity that can be sent 
around it through the windings of the conductor. Thus 
it may be seen that while “permanent” magnets are 
quite limited in their power, electro-magnets made of 
iron and coils of insulated copper wire can be made 
of any capacity desired. 

The limit of magnetic strength with permanent steel 
magnets is soon reached. All large magnets are made 
by winding an iron core with many turns of insulated 
wire, as shown in the diagram Fig. 6. As intimated in 
the last paragraph the capacity of these depends upon 
the size of the cure and the amount of electricity that 
can be forced through the coil surrounding it. As any 
one who has worked with large electro-magnets is aware, 
the field of a magnet of this kind can be made so strong 
as to pull large pieces of iron from the grasp of a per- 
son holding them in front of it. Another instance of 
the same power is that made use of in lifting magnets 
which are employed on cranes used for handling large 
masses of iron and steel. 

In order to understand more clearly the action of an 
electric generator or motor a few experiments with sim- 
ple apparatus will be described later. It may be stated 
in advance that generators and motors consist essen- 
tially of two parts, a fixed part and a movable part. 
These are often referred to as the stator and the rotor. 


——— + -—— 


The Southern Pacific is planning to build two large 
freight steamships to be used in coastwise traffic be- 
tween New York and the Gulf of Mexico. At present 
this company is using in this service eight extra steam- 
ships chartered from other lines. 
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Methods and Value of Grade Separation at Crossings 


Valuable Light on the Cost of Eliminating Grade Crossings; 
and on the Cost of Maintaining “Protected” Crossings. 


In the early days of railroading, when all railroads 
intersected the public highways at grade, the legal tal- 
ent of the common carriers deemed that responsibility 
for accidents ended when a large sign was extended 
across the highways at such points, announcing plainly: 
“Look out for the engine while the bell rings!” All that 
the railroad company had to do then was to provide 
bells for the locomotives and direct the engineers to 
ring their bells on approaching and going by these 
crossings. If the bell did not ring at the proper time, 











Rockaway Avenue Crossing Before Grade Separation, 
BRR 


the company, in case of an accident, was liable; other- 
wise the foot passenger or driver of a vehicle shouldered 
the blame and could not recover for his inadvertence. 
This may, in a measure, be the substance of the law to- 
day, but railroad companies are required to do more 
than this, on occasion, depending upon location and 
conditions generally. The freedom with which real 
estate syndicates have laid out streets and thorough- 
fares across the railroads in growing sections has added 
further menace to the situation, with no chance, as a 
rule, for successful opposition, on the part of the rail- 
road companies, to the danger. 








Rockaway Avenue Crossing After Grade Separation, 
Ee eee 


Accident after accident has occurred; suits at law to 
recover damages have crowded the court calendars, and 
settlements in large amounts have been made, until the 
grade crossing subject has become a theme for violent 
discussion in the daily papers and among the people of 
towns and municipalities throughout the land. The day 
of grade crossings, therefore, is gradually disappearing, 
and some railroad companies are already in position to 
declare that there are now no such crossings on their 
lines, the New Haven and the New York, Westchester 
and Boston claiming that distinction. These are 
wonderful accomplishments, resulting in an absolute 


protection of the public, as well as the railroads, at 
points which were formerly the scenes of many dis- 
asters, costing many lives and many thousands of dol- 
lars in damages. The outlays involved in this modern 
safeguard have also cost many millions, in which the 
railroads and municipalities have joined in many in- 
stances, according to law, but all these vast expendi- 
tures have been warranted in view of established safety 
and the fact that the interest charges on account of 
this betterment will be inconsiderable in the end as 
against the former annual outgo in damage payments 


. and for other claims. 











Ornamental Deck Girder Elevated Crossing on Cencrete 
Piers, L. I. R. R. 


In the neighborhood of New York City the Long Island 
Railroad Company has been among the foremost, of late 
years, to recognize the importance of such improvements 
and has already constructed many over or under-grade 
crossings, and is still engaged in this direction, at tre- 
mendous expense because the Long Island country, as a 
rule, is flat and offers no easy solution of this great 
problem. 


On the Long Island Railroad today there are 953 in- 
tersecting highways, 305 of which are absolutely pro- 
tected either by an elevated or depressed crossing (118 
elevated and 187 depressed) ; 193 are protected by gates, 
46 by flagmen or guards, and 72 by other methods, such 
as bells or other mechanical devices. On a system 
whose line of railroad is but 400 miles, with unusually 
frequent train service, the number of highway inter- 
sections is much larger and the menace greater than tke 
average. Of this number, then, 616 are protected and 
337, which might be called unimportant, at present, are 
not protected. 

The average cost of protecting crossings, in the sev- 
eral ways mentioned, on Long Island is shown as fol- 
lows: 


EG CIOVORION og dlvaces dace sce wee ee $200,000.00 
EP CONICET a 0h oii wa Pee eae 200,000.00 
Coat of installing mates... ......ccccccccces 350.00 
Cost of maintaining gates, per annum....... 38.60 
Cost of installing bells, DC................ 912.50 
Cost of installing belle, AC... ..ccccccaccess 1,824.50 
Cost of maintaining bells, per annum....... 78.05 
Cost for crossing men at crossings not 

equipped with gates, per annum.......... 548.44 


Cost for crossing men at crossings equipped 
with gates, PO GMMGMIS. os ciccccceewoes: 
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355 men are employed at crossings equipped with 
gates and 58 men are employed at crossings not 
equipped with gates. 

During the past five years approximately 12 grade 
crossings have been eliminated each year. 

Payments made for personal injury claims for acci- 
dents occurring at these grade crossings are charged to 
“Injuries to Persons—Transportation.” For the past 
five years these charges have been as follows: 


PREG seo viucesenevesegewenigen $171,136 
ere err rrr rere rrr rrr 192,330 
Ee eer re rT ee 173,513 
gE ETT EEC ETT CTE Or 222,783 
PRR ace bekedwceveryeeumepaae 162,317 


However, payments on account of claims for other 
accidents are charged to this same account, and it may 
not, just now, be possible to establish any exact propor- 
tion between the increase of protected crossings and the 
decrease of damage claims. 

The present division in the expense of protecting 
grade crossings in New York State appears to be as fair 
as the railroads could expect. 














Mill Neck Road Crossing, L. I. R. R. 


The Long Island railroad in view of all the circum- 
stances and conditions under which these great im- 
provements have been and are being made is entitled 
to great credit and consideration. 


One of the large railway systems in the West which 
links Chicago, St. Louis and Kansas City, has devoted 
much consideration to this important subject of highway 
crossings. When this line was built between Chicago 
and St. Louis, 50 years ago, there were barely 100 grade 
crossings on the line. To-day there are 963, besides a 
large number where the grades have been separated at 
great expense. When this railroad was originally con- 
structed the Chicago city limits were at Twelfth street, 
Since then they have been extended more than 7 miles 
beyond and there have been opened 110 city streets, at 
grade, where the railroad intersected. For more than 
three-quarters of this distance the tracks have been 
elevated so that the street crossings are now under- 
grade and the entire expense of this improvement has 
been borne by the railroad company in spite of the fact 
that all this territory had been taken into the city limits 
long after the railroad was constructed and put in oper- 
ation. The question of fairness in this matter is left 
to the judgment of every unprejudiced person whé con- 
siders it. 

At present this company has 990 unprotected cross- 
ings throughout its system and 315 protected—39 over- 
head and 87 depressed, 43 by gates, 58 by flagmen or 
guards, and 88 by bells. : 
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The average cost for elevated crossings, based upon 
the expenditures for track elevation in the city of Chi- 
cago has been $44,303.46. Gate protection at present 
averages $32.50 per month for wages and $600 each 
covering the initial expense for installation. Protection 
by flagmen, alone, averages $30 per month, and the aver- 
age cost for the installation of electric bells is $300. 

















Reinforced Concrete Highway Bridge Over Tracks, 
LL.B. R. 


In the past five years 5 grade crossings have been 
eliminated. The extreme hard times have prevented 
expenditures in this direction beyond this. All the rail- 
roads in the country have struggled with poverty and 
its consequences for a long time and the hope arises 
now that the future has in store better things. Affairs, 
absolutely necessary, have required rigid attention in 
spite of needs both public and private, as we all know. 


When it comes to the question of an honest division 
of expense when grade crossings are to be eliminated we 
come in contact with something regarding which there 
are many opinions. In the early days, referring to this 
company’s experience, in Chicago, the public and the 
city authorities, naturally, were of one mind and the 
railroads shouldered such expenses entirely because 
they were obliged to do it. Any opposition on their 
part was hopeless, while the public in a large measure 
enjoyed the benefit. Sentiment has changed somewhat 
of late years and the adjustment of expenses for these 
public improvements has been established in some 
States upon a percentage basis by law, depending upon 
circumstances now and then. 











Deck Girder Highway Crossing Over Electrified Track, 
et. ROR: 


In Pennsylvania, for instance, the court judge, after 
reviewing the history of the construction of the rail- 
road and the opening of the highway and all the at- 
tendant circumstances, determines the percentage of 
cost which each of the parties in interest shall bear. 


Until very recent years, when any grade seperation 
was ordered by the city or State authorities in Ohio, 
the cost was divided equally between the railroad com- 
pany and the municipality. Now the railroad company 
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in that State is obliged to stand 65 per cent of the 
expenditure and the public assumes 35 per cent. This 
is an arbitrary arrangement. In a case involving the 
separation of grades along a prominent highway in one 
of the counties of Missouri, the court decided that it 
would be inequitable to assess the entire expense upon 
the railroad company and eventually the matter was ad- 
justed by charging the county with 40 per cent and the 
railroad company with 60 per cent. 


Heretofore, in Illinois, the railroads have been obliged 
to assume the entire expense in such cases. Quite re- 
cently, however, in a case wherein two railroads inter- 
sected in a growing city and the highway on which was 
a street railroad intervened, as a factor, the Public Util- 
ities Commission apportioned the expense on a basis of 
one-third to the steam railroads, 25 per cent of the bal- 
ance to the street car company, 10 per cent to the mu- 
nicipality and the balance to the State. Under the law 
in Illinois today no highway crossing can be laid out to 
cross a railroad until the matter has been approved by 
the Public Utilities Commission. The question natur- 
ally arises, admitting that the common carriers as well 
as the public, benefit by the growth of the communities 
through which they operate, what percentage of the 




















Coney Island Avenue Highway Crossing Over Tracks, 
L. i. RR. 


cost of grade separation should honestly be borne by 
them. This is a burning question today. The public 
demands protection, the railroads are quite in sympathy 
with the movement, but as both are permanently bene- 
fited by such improvements, it would seem only fair 
that the railroad company should not be called upon 
to pay more than half the expense in any case. In many 
circumstances they should be assessed at very much 
less than this. Absolute protection throughout the 
country is still a long way off, but the day will be cel- 
ebrated eventually when the grade crossing menace be- 
comes ancient history. 
a 


Handling a Peculiar Drainage Situation 
By ALBERT MARPLE 


Unusual Culvert Construction to Carry Tor- 
rential Flow of Water Safely; Under{Tracks 


A somewhat unusual drainage situation exists on a 
road in the West, and the manner in which this problem 
was handled by the engineers of the company is of in- 
terest. For possibly half a mile on either side of the 
bridge we show in our illustration as well as for about 
a mile away from the tracks the roadways have a grad- 
ual descent to this particular point, where they cross 
the tracks and continue on. On account of this un- 
usual grade situation the water from a large territory 
east of the tracks, which collects at this point, where, 
if nothing had been done, it would have simply run over 
the tracks, probably taking tracks, foundation, etc.,, 
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along with it. But when this line was constructed a cul- 
vert, which the engineers felt sure would take care of 
this drain water problem for all time, was provided and 
thus far it has “stood up” under the most severe of 
storms. 

As may be seen in the illustrations this culvert is 











End view of culvert 


made of concrete. It is 60 ft. in length and 30 ft. wide. 
As it was necessary for this culvert to accommodate a 
considerable volume of water the drain openings were 
made quite large. There are two of them, and each is 
8 ft. in width and 2 ft. in height. They are separated 
by a concrete support which is 10 ins. in thickness and 
which runs the entire width of the culvert. The con- 
crete floors of these openings have been made 6 ins. 
thick and at the upper side an “apron” has been run for 
about three yards back into the earth so as to eliminate 
any danger of the floor undermining the culvert. 


At either side of the culvert and outside the tracks 
a sort of “walk” effect 4 ft. in width has been laid, while 
on the surface the section occupied by the tracks is of 
gravel and sand. Beneath this sandy surface, however, 
the concrete of the culvert serves as a foundation for 
the tracks. At the outside of these “walk” sections is a 
railing made of 2-in. iron pipe, the posts of which are 
buried in a raised section of concrete which is 6 ins. 
wide and 4 ins. high. 














Side view of culvert 


In the construction of this bridge the lower section 
or base was poured first. This consisted of the floor of 
the water-openings and the support, as well as the solid 
concrete sections on either side of the drain openings. 
After this had hardened sufficiently, the T-rails, which 
serve as a support for the roofs of the drain opening 
were placed in position. The forms were placed, then, 
for the upper half of the culvert, and the concrete of 
that section was poured. The concrete which serves as 
a foundation for the surface rails comes 2 or 3 ins. 
above the rails which constitute the support of the roofs 
of the water openings. These T-rails have been placed 
side by side, so as to form a continuous roof across the 
entire culvert. The standard mixture of 1-2-4, one part 
cement, two parts sand, four parts broken rock, was 
used in the construction of this culvert. This concrete 
work has been given a smooth plaster finish. 
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| New Methods and Appliances 


The T. W. Snow Construction Co., 537 South Dearborn 
St., Chicago, have recently adapted their Seaverns 
Patent Car Unloader to meet the requirements of small 
railroad coaling plants. The car unloader is of the 
bucket chain type, with the chain operating from a 
counterbalanced beam above, so that the operating 
height is easily varied from the top of the load to the 
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Bucket Chain Unloading Car of Sand 


bottom of the empty car. This beam is provided with 
lateral motion sufficient to carry the bucket chain from 
one side of the car to the other, and the whole car un- 
loader can be mounted to travel on a track, the length 
of the car. 

The great flexibility of the unloader enables it to 
operate cleanly and quickly—90 per cent. of the mate- 
rial is removed by the bucket chain, and the remainder 
is shoveled into the buckets by the attendant. 

In adapting the car unloader to coaling station serv- 
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Side Elevation of Coaling Plant 


ice, a 50-ton coal storage bin is provided at suitable 
height, and the unloader carries the coal to a hopper 
from which a second bucket chain conveyor lifts it to 
the storage bin. The buckets will handle coal from 
6-in. lump down to screenings, and with a 7-hopsepower 
electric motor, or gas or oil engine, as is most conven- 
jent, and one man as operator, the plant can unload 
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a 50-ton car per hour. A niggerhead and switch rope 
can be used to haul the loaded cars up to the machine, 
and the empties away. The relative positions of car, 
unloader, conveyor and storage bin are shown in the 
second illustration. 

If the unloading track is laid between two coaling 
tracks, and flexible spouts are provided, the station can 
deliver coal on both tracks, as indicated in the third 
illustration. The plant will operate at a very low 
cost per ton, and it is claimed that the results are as 
economical as are obtained in the largest plants. 
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End Elevation of Coaling Plant 


The initial cost of the plant is much reduced by the 
fact that no excavation or pit is required, as would be 
necessary with a balanced bucket coaling station. In 
speed and economy of operation this plant quite equals 
the results of plants of other types which for outlying 
stations would be prohibitively expensive. 


Mudge & Company, Railway Exchange building, Chi- 
cago, have recently introduced to the railway engineer- 
ing department the Smith Motor Wheel, for application 
to track speeders. This wheel is now in use attached 
to bicycles throughout the United States, and its adap- 
tation to track cars places this form of power at the 
disposal of track men. 

Investigation has shown that direct application of en- 
gines to the thousands of hand speeders now in serv- 
ice has been found impracticable. The light frame con- 
struction of a speeder will not adequately support its 
own motor and a troublesome and unnecessary expensive 
“makeshift” has been the reward for many operators 
who have tried to rebuild their speeders into motor cars. 

With the Smith Motor Wheel the man with the “Old 
Armstrong” can now fit himself out with a motor driven 
car which will release him from laborious pumping and 
his slow method of getting over the ground. 

The motor wheel which is the entire power plant 
within itself, is hitched behind the velocipede and em- 
ployed as a pusher. Special appliances for attaching 
are, of course, necessary and these are built and fur- 
nished free in accordance with certain dimensions given 
by the speeder owner. The engine is the four-cycle, air 
cooled type, 234-in. bore by 244-in. stroke, and develops 
1% horsepower. It is magneto equipped and is throttle 
governed by means of a flexible tubing control fastened 
to handle bars or conveniently on seat board. Any 
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speed from four to twenty-five miles an hour can be set 
and maintained. 

Some idea of the capacity of this motor wheel can be 
gained from the fact that for a test two of them applied 
to the rear of a seven-passenger Franklin automobile 
easily propelled it on a several mile run. The wheel 
complete weighs but fifty pounds and with its heavy 
rubber tire gives ample tractive power to carry one, and 
under favorable conditions, two men on a speeder. It 
is quickly attached and detached and can be taken off 





The Smith Motor Wheel attached to track speeder 


at night and locked up if it is desired to leave the 
speeder out of doors. When not in operation it is hooked 
up to the frame of the speeder about an inch over the 
rail so that the handle bars can be used if desired. 


The Carborundum Company, Niagara Falls, N. Y., 
are introducing a new hand power grinder, especially 
adapted to the requirements of railroad section gangs 
and construction gangs. This grinder was designed 
after consultation with a number of prominent rail- 
road engineers and has a number of features which 
merit attention. The size and strength of the malleable 





The Carborundum Company’s new hand-power grinder for 
section work 


iron clamps make it possible to attach this machine to 
a hand car or the sill of a car or any other convenient 
place where the thickness of platform does not exceed 
5 ins. The size and length of the handle gives ample 
power; the length of the bearings and the size of the 
spindle insure minimum maintenance; the hand tool 
rest can be adjusted to any angle or position on the 
wheel that can be required, and the quick and easy 
method of fastening the attachments by means of wing 
= keyed bolt ends saves time in making adjust- 
ments. 


AND MAINTENANCE OF WAY 31 


Attachments can be furnished suitable for grinding 
all of the principal tools used by construction gangs 
and maintenance of way gangs, including twist and 
flat drill attachments; chisel attachment; scythe attach- 
ment, and trueing attachment. 





Attachment for properly grinding twist drills 


The flat drill grinding attachment makes it possible 
to grind a flat drill to an oval edge similar to the edge 
obtained on a twist drill, is understood to be the most 
desirable edge. At the same time if a flat edge is pre- 
ferred it can be ground. 

The twist drill and flat drill attachments are equipped 





Attachment for grinding oval edge on flat drill 
with a ratchet feed dial having a major and minor ad- 
justment, allowing of a feed of .006 in. on the drill 
being ground, and either attachment will grind drills 
from %4 in. to 1% in., and will also grind small drills 
with large shanks and large drills with small shanks, or 





Attachment for grinding scythe 


drills with tapered shanks. These two attachments al- 
low of lateral motions across the face of the wheel and 
also up and down to give the oval edge. All attach- 
ments are simple in design and made of malleable iron 
to provide the necessary strength to bear the work for 
which they are intended. 
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American Blower Company, Detroit, Mich., have is- 
sued a 44-page illustrated book on “The Commercial 
Value of Washed Air,” in which are described, by 
noted authorities, the advantages to employer and em- 
ployee of using washed and tempered air. The re- 
mainder of the book is given to a description of the 
construction and operation of the “Sirocco” purifying 
and ventilating system and the sizes and capacities of 
various types of various installations. 


The American Lighting Co., 617 Jackson blvd., Chi- 
sago, have recently issued a 6-page illustrated circular 
describing the Sunlight Flood incandescent lamp for 
outdoor and indoor flood lighting, operating on D. C. or 
A. C. current, burning 1,000 watts, lighting 8,00 Osq. ft. 

The American Steel & Wire Co., 30 Church St., New 
York City, have issued a 64-page book on railroad 
fences, gates and steel fence posts, in which the service 
of a railroad fence is analyzed and the qualities of their 
products which meet this service are described. Free 
building instructions for setting up fence under all 
railroad conditions are a feature of the book. 

The Dake Engine Company, Grand Haven, Mich., 
have issued their 48-page illustrated catalogue for 1915- 
1916, covering their line of air and steam motors for 
jib cranes and hoists, swinging gears, hoisting engines, 
derrick crabs, pneumatic chain and wire hoists, drill- 
ing hoists, boiler test pumps, steam feeds for saw-mill 
carriages, etc. In addition to illustrating this line of 
material the catalogue gives piece-part names and num- 
bers for replacements and current price-list. 

The Fairmount Gas Engine and Railway Motor Car 
Co., Fairmount, Minn., have issued a 20-page illustrated 
catalogue, describing the manufacture and uses of their 
line of motor cars from engine outfits to be installed on 
existing speeders to extra gang cars which will haul 
loaded trailers carrying an extra gang of a hundred men 
—or six or eight tons of construction material. 

The Frost-Superior Fence Company, Cleveland, Ohio, 
have issued a 48-page illustrated catalogue on galva- 
nized woven wire railroad fence, woven wire gates, 
coiled spring wire and fence builders’ supplies and 
tools. Instructions for stretching fence and hanging 
gates are included as well as data in regard to weight 
and strength of various sizes of fence. 

Gerdes & Company, 30 Church St., New York City, 
has issued an illustrated mailing card describing the 
Gerdes hygienic method of direct forced draft ventila- 
tion, applicable to machine shops with or without bal- 
conies and to general building construction. 

The Hatfield Rail Joint Manufacturing Company, 
Macon, Ga., have issued a 6-page illustrated circular 
describing the Hatfield Rail Joint. The circular con- 
tains an analysis of the forces to be met by a rail fast- 
ening and shows how the Hatfield Rail Joint fulfills 
these requirements. 

The Industrial Works, Bay City, Mich., have issued a 
90-page illustrated book No. 107, on their complete line 
of cranes, illustrating and describing portable and sta- 
tionery cranes on many different types and capacities 
designed for railroad and construction purposes, pile 
drivers, portable rail saws, transfer tables and various 
accessories. Cranes are shown operated by steam, elec- 
tric and hand power. The completeness of the appa- 
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ratus illustrated and the frankness with which the ca- 
pacities and uses of the various types and sizes are 
stated, is a valuable part of the book. 

The Ingersoll-Rand Co., 11 Broadway, New York, have 
issued an 80-page illustrated catalogue on equipment 
for lifting water by compressed air, describing the 
theoretical and practical principles involved, and giving 
tables of sizes of equipment necessary to produce vari- 
ous rates of flow, and various lifts in feet. 

The Kernchen Company, McCormick Bldg., Chicago, 
Ill., have issued a 16-page illustrated bulletin on the 
Kernchen Siphonage Ventilator, including descriptions 
of installations, records and data with regard to tests 
and some matter on the theory of ventilation. A list 
of sizes and capacities of ventilators is included. 


The Link Belt Company, Chicago, IIl., have just is- 
sued a 576-page, illustrated, general catalogue, contain- 
ing views and descriptions of the links and attachments 
for their various types of link-belt and chains, as well 
as bearings, brackets and hangers, take-ups, buckets, 
screw conveyors, weight boxes, car unloaders and coal- 
ing station elevators, and special equipment. 

The Monroe Calculating Machine Co., Woolworth 
building, New York, have issued an illustrated circular 
describing the uses of the Monroe Calculating Machine 
in engineering and contracting offices. The machine 
will add, subtract, multiply, divide or combine these 
processes in any way desired. 

The National Roofing Company, Tonawanda, N. Y., 
have issued a 16-page illustrated book on the use of 
“Hydrolox”—a water-proofing for Portland cement. A 
discussion of the principles of water-proofing is pre- 
sented, and then more specifically, the integral and 
the plaster-coat systems of water-proofing are dis- 
cussed. The results of tests are included. 

H. A. Rogers Company, 87 Walker St., New York 
City, have issued a 20-page illustrated catalogue on the 
Heintz steam trap for steam heating systems. The book 
contains a discussion of condensation and the means 
for dealing with condensation as well as instruction 
for setting up the apparatus. 

The Star Headlight and Lantern Co., Rochester, N. Y., 
have recently issued a 136-page illustrated catalogue 
describing in detail their complete line of electric, 
acetylene gas and oil headlights, and signal, switch, 
water gauge and cab lamps for steam railway service. 

The Western Wheeled Scraper Co., Aurora, IIl., have 
issued a 16-page illustrated bulletin on the Western 
Automatic Air Dump Car, describing the standard 
Western dump cars with a new air dumping device, 
which tilts the bed of the car and raises the side with 
one movement. The construction and operation of the 
car are illustrated as well as different types of serv- 
ice to which it can be put. 

Westinghouse, Church, Kerr & Company, 37 Wall St., 
New York, have issued a 12-page illustrated bulletin, 
No. 20, on the lay-out and equipment of the locomotive 
repair shops of the Chicago & Alton Railroad, at Bloom- 
ington, Ill. The bulletin discusses the theory of build- 
ing a shop around a predetermined machine lay-out, 
rather than attempting to advantageously lay out ma- 
chines after the shop building has been completed. 

Westinghouse Electric Manufacturing Company, 
East Pittsburgh, Pa., have issued a 16-page illustrated 
reprint of a paper presented at a meeting of the Rail- 
way Club of Pittsburgh, by E. M. Herr, president of that 
company. The paper deals with electric power develop- 
ment through successive sizes of generating units with 
relation to industrial and railway electrification 
projects. 
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“Personal Items for Railroad Men | 




















W. H. Holt, recently appointed supervisor of the Nor- 
folk Southern Ry. at Star, N. C., succeeds F. L. Lilley. 


R. R. Sheetes, recently appointed signal inspector of 
the Chicago & Northwestern, succeeds W. H. Hometh. 


C. J. Dixon, recently appointed roadmaster of the 
Seaboard Air Line at Athens, Ga., succeeds J. Landrum. 


M. C. Manney has been recently appointed signal in- 
spector of the Chicago and Northwestern Ry. at Chicago, 
Ill. 


I. S. Lhoyd, recently appointed chief engineer of the 
Tellsmere R. R. at Tellsmere, Fla., succeeds W. A. 


James. 


J. Landrum, recently appointed division engineer of 
the Seaboard Air Line at Atlanta, Ga., succeeds J. L. 
Kirby. 

J. L. Kirby, recently appointed division engineer of 
the Seaboard Air Line at Hamlet, N. C., succeeds A. O. 
Wilson. 


R. G. Henley, recently appointed foreman of the N ir- 
folk & Western at East Radford, Va., succeeds there W. 
Buddwell. 


L. D. Fisher, recently appointed roadmaster of the De- 
troit, Toledo & Ironton R. R. at Adrian, Mich., succeeds 
O. Climer. 


L. Vogland, recently appointed assistant roadmaster 
of the Great Northern Ry. at St. Cloud, Minn., succeeds 
L. Kiloran. 


A. Eckstrom, recently appointed assistant roadmaster 
of the Great Northern Ry. at Great Falls, Mont., suc- 
ceeds A. Kemp. 


James A. West, recently appointed roadmaster of the 
Chicago, Rock Island & Gulf Ry. at Dalhart, Tex., suc- 
ceeds C. B. Lane. 


L. J. Gilmore, recently appointed assistant roadmaster 
of the Great Northern Ry. at Kelley Lake, Minn., suc- 
ceeds Fred Graba. 


J. J. McCarthy, recently appointed assistant roadmas- 
master of the Eastern Texas R. R. at Lufkin, Tex., suc- 
ceeds H. L. Pirkle. 


A. G. Savage, recently appointed roadmaster of the 
Texas & New Orleans R. R., at Jacksonville, Tex., suc- 
ceeds A. H. Maher. 


H. Wilburne, recently appointed roadmaster of the 
Galveston, Harrisburg & San Antonio at Victoria, Tex., 
succeeds H. J. Gordon. 


W. H. Maxwell, recently appointed roadmaster of the 
Montreal & Southern Counties Ry. at St. Lambert, Que., 
succeeds H. B. Fleshman. 


B. G. Womack, recently appointed roadmaster of the 
Galveston, Harrisburg & San Antonio at San Antonio, 
Tex., succeeds P. Sweeney. 


Edw. M. Boggs, recently appointed chief engineer of 
the San Francisco-Oakland Terminal Rys. at Oakland, 
Cal., succeeds C. H. Rinkley. 
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J. M. Romney, recently appointed supervisor of 
bridges and buildings on the Guantanamo Ry., at Guan- 
tanamo, Cuba, succeeds P. Desjaigne. 


I. T. Phillips, recently appointed general foreman of 
bridges and buildings of the Norfolk Southern Ry. at 
Norfolk, Va., has been serving as supervisor at Wilson, 
N. C. 


S. L. McClanerhan, recently appointed division engi- 
neer of the Chicago, Rock Island & Pacific at Good 
Land, Kan., has been serving as assistant engineer at 
Colorado Springs. 


W. D. Brown, recently appointed general manager of 
the Mineral Point & Northern Ry. at Mineral Point, 
Wis., has been serving that road in the capacity of as- 
sistant general manager. 


N. F. Shipley, recently appointed foreman of Section 
52, Glassport yard of the Pittsburgh & Lake Erie Rail- 
road, was in 1915 promoted from track walker to assist- 
ant foreman of work train, and later to extra gang fore- 
man, before his recent promotion. 


J. W. McCraw, recently appointed roadmaster of the 
Third District of the Western Division of the El Paso 
& Southwestern System, at Tucson, Ariz., succeeding 
O. G. Horton, transferred, has spent the last three years 
as section foreman in the Tucson yards. 


R. L. Mason, who has been connected with Hubbard 
& Company, manufacturers of railway track tools, for 
the past 14 years in the capacity of manager of the 
railroad department, has left that firm to form a rail- 
road supply company of his own at 1501 Oliver build- 
ing, Pittsburgh, Pa. 


J. H. Minton, recently appointed assistant engineer in 
the maintenance of way department of the Nortswest 
System of the Pennsylvania Lines West, succeeding D. 
M. Craig, resigned, has been continuously in the serv- 
ice of the construction and maintenance of way depart- 
ments of that road since 1907. 


F. A. Benz, recently appointed division engineer on 
the Buffalo, Rochester & Pittsburgh Railway at Roches- 
ter, N. Y., with jurisdiction over Divisions 1 and 2, and 
the Erie Division, entered the service of that road in 
1906, and was promoted from the position of assistant 
engineer, to succeed John P. Reynolds, deceased. 


E. R. Lewis, assistant to the general manager of the 
Duluth, South Shore and Atlantic Ry. at Duluth, Minn., 
has had his jurisdiction extended to include all matters 
pertaining to engineering, maintenance-of-way and 
structures, and also valuation work of the Duluth, South 
Shore & Atlantic Ry. and the Mineral Range R. R. 


R. C. Emmett, recently appointed roadmaster of the 
New Mexico Division of the Atchison, Topeka & Sante 
Fe R. R. at East Las Vegas, N. M., succeeding L. Lene- 
han, deceased, entered the employ of that road in 1898, 
and has served continuously since, as extra gang and 
section foreman on the Chicago Division. 
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C. L. Bartholome, recently appointed signal supervisor 
of the Vandalia Railroad at Terre Haute, Ind., succeed- 
ing C. W. Hixson, transferred, has been in the service 
of the Pennsylvania Lines West since 1905, as signal 
repair man, draftsman, wireman, signal inspector, sig- 
nal foreman, signal supervisor, before being transferred 
to Terre Haute. 

F. J. Blauvelt, recently appointed division engineer of 
the Lehigh Valley Railroad at Auburn, N. Y., entered 
the service of that road in 1903 as stenographer and a 
few months later entered the engineering department 
as rodman, and serving in various capacities until early 
in 1915, he was promoted from assistant engineer to su- 
pervisor of track at Cortland, where he remained until 
his present appointment. 


John T. Bealor has recently been appointed by the 
Homestead Valve Manufacturing Co., Pittsburgh to have 
charge of their new department in which they have the 
eastern territory for the Taylor Steam Specialty Com- 
pany of Battle Creek, Mich. Mr. Bealor is in a posi- 
tion to render expert advice and service on matters per- 
taining to vacuum exhaust steam heating systems, and 
to returning condensation from exhaust steam to boilers. 


F. D. Cosner, recently appointed engineer mainte- 
nance of way, succeeding R. H. Pembroke, resigned, on 
the Coal and Coke Ry., at Elkins, W. Va., served from 
1903 to 1905 in the U. S. Corps of Engineers in the Phil- 
ippine Islands. In 1905 he started work in the location 
and construction of the Coal and Coke Ry. In 1906 he 
was location engineer for the R. & P. S. Ry. and the T. & 
N. C. Ry. In 1907 he was appointed resident engineer 
on the Albemarle Sound bridge on the N. & S. Ry. This 
bridge is five miles long over a single bed of water. In 
1908 Mr. Cosner was appointed location engineer of the 
R. & N. Ry., and in 1910 had charge of the building of a 
bridge for the C. & C. In 1910 he did construction work 
in Arizona for the E. P. & S. W. System, and in 1912 
went to South America to work on the Pan American Ry. 
at Durozua, Uruguay. In 1913 he was appointed assist- 
ant engineer in the Bureau of Engineering Statistics of 
the J. G. White Co., which position he held until the an- 
nouncement of his present appointment on the Coal and 
Coke Ry. : 

L. W. Turner, recently appointed roadmaster of the 
Second Division of the Georgia & Florida Railway at 
Vidalia, Ga., started railroad work in 1899 as section 
laborer on the A. K. & N. Ry., at the age of 14 years, 
and in 1899 was appointed night yard foreman of the 
D. S. C. & I. In 1901 he was made foreman of the 
Mineral Bluff section of the A. K. & N. and in 1902 took 
charge of the construction of the yards of the Tennessee 
Copper Co. at Copperfield, Tenn. Following this work, 
he was engaged in contracting and railroad operating 
work until in 1906 he had charge of building the Snow 
Bird R. R. from Andrews, N. C., to the Little Sxow 
Bird River. After this work was completed Mr. Turner 
held a number of positions in the engineering and trans- 
portation departments of railroads in that section, and 
in 1911 was appointed supervisor of the North Division 
of the G. & F. In 1912 he was made roadmaster, and in 
1913 assistant general roadmaster, where he remained 
until the road was divided into two roadmasters’ di- 
visions, when he received his present appointment. Mr. 
Turner has been identified in his eighteen years’ rail- 
road work with some very interesting construction work, 
including having charge of the construction of the 
Smoky Mountain loop at Farmer, Tenn., and of the larg- 
est sulphuric acid plant in the south, at Copperhill, 
Tenn. 

Trygve D. Yensen, for his success in development 
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of alloys of iron possessing remarkable electrical prop- 
erties, has been promoted, effective January 1, to be Re- 
search Assistant Professor of Electrical Engineering of 
the University of Illinois. Mr. Yensen has not only 
duplicated what other investigators have done, but he 
has produced metal, the magnetic permeability of which 
is many times greater than any that has before been 
produced. It is understood also that he has not only 
done this once, but his procedures have been so sys- 
tematic that he can duplicate with certainty any result 
which has thus far been obtained. His work has at- 
tracted wide attention, and visitors to his laboratory 
have come from every part of this and other countries. 
Mr. Yensen’s results have been obtained through the 
melting of metals in vacuo by the use of an electric 
furnace. He is the author of a considerable number 
of scientific papers and of the following bulletins of 
the Illinois Engineering Experiment Station: No. 55. 
“Starting Currents of Transformers with Special Refer- 
ence to Transformers with Silicon Steel Cores.” No. 
72, “Magnetic and Other Properties of Electrolytic Iron 
Melted in Vacuo.” No. 77, “The Effect of Boron upon 
the Magnetic and Other Properties of Electrolytic Iron 
Melted in Vacuo.” No. 83, (in press) “The Magnetic 
and Other Properties of Iron-Silicon Alloys Melted in 
Vacuo.” 
——— >}. — 


Obituary 


John I. Johnson, general superintendent of the Cen- 
tral of Georgia Railway, died at Savannah, Ga., Sept. 
21, last. He was not only popular, but able. He was 
in every sense a self-made man, commencing as a train- 
man and advancing steadily until he became general 
superintendent. Mr. Johnson was 53 years old and was 
born in Hanover county, Virginia. In his death the 
Central of Georgia loses an executive of the highest 
class. It is a source of extreme regret that he should 
pass away in the midst of his usefulness and activity. 


= 
Association of American Portland oement 
Manufacturers 


At the annual meeting of the Association of Ameri- 
can Portland Cement Manufacturers, held in New York 
on December 15, 1915, the following officers were 
elected: 

President—B. F. Affleck, president Universal Portland 
Cement Co. 

First Vice-President—F. W. Kelley, president Hel- 
derberg Cement Co. 

Second Vice-President—Richard Hardy, president 
Dixie Portland Cement Co. 

Treasurer—G. B. Brown, president Alpha Portland 
Cement Co. 

Assistant Treasurer—John J. Matthew, treasurer 
Alpha Portland Cement Co. 

Assistant Secretary—L. R. Ferguson. 

Percy H. Wilson, who has served as secretary for a 
number of years, resigned and J. P. Beck was elected 
general manager of the association. The association 
unanimously approved of a comprehensive plan for en- 
larging the activities of the organization submitted by 
Mr. Beck, and by resolution the executive committee 
was instructed to carry into operation the proposals 
in the report. 


— >}. —_ 
The Savannah & Northwestern, C. E. Gay, Jr., gen- 
eral manager, Savannah, Ga., are in the market for 
several miles of relaying rail. 
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ch is Everywhere) 
There are No “Tough Nuts 


( 


In the Coes Wrench World 








January, 1916 








A Coes Wrench has the the backbone to loosen 


anything that has been screwed ON 


which 


? 


This cannot be said of any other wrench 


is probably why the wrench-user says: 


“HAND ME MY COES” 


It is a satisfying feeling to be able to make something better than the other fellow 


COES WRENCH CO., Worcester, Mass. 
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P. & M. 
Anti- 
Creepers 











INTERMITTENT SOFTENER 


*~ || sorFTENERS 


A simple and efficient anti-creeper, which becomes Continuous — Intermittent 
more effective the longer it is in service; being made 


of malleable iron, it will last the life of the rail, and Gravity - - - FILTERS -- - Pressure 


be capable of successful re-application. 


THE P. & M. COMPANY PITTSBURGH FILTER MFG. CO. 


New York, Chicago, Denver, San Francisco, Montreal Kansas City PITTSBURGH Chicago 
> 


ad 














INVESTIGATE 
THE LIGHT THAT NEVER FAILS 


a ; Greatly Increases Signal Efficiency 
Our Distinctive F lashlight } Reduces Cost of Maintenance and Operation 
‘ Eliminates Light Failures 





Readily installed in Standard Lamps. Gas tank placed at foot of pole supplies continuous lighting for several months. 


Commercial Acetyline Railway Light & Signal Co. 
Chicago Boston San Francisco Atlanta Toronto 80 Broadway, NEW YORK 











Calumet 
Steel Bunks . 

Single or Double Deck Grand Prize 
Sanitary Comfortable 
oe = See . Awarded for Rail Joints by the 

Calumet Panama-Pacific International Ex- 

Cattle Guards position at San Francisco to 
Efficient Substantial 





Sold on a Tonnage Basis 
The Rail Joint Co. of New York 
; GENERAL OFFICES 

Calumet Supply Manufacturing Co. 185 Madison Avenue, New York, N. Y. 


Manufacturers of Modern, Efficient and Substantial Maintenance 
of Way Equipment 
Office: Lytton Bldg., Chicago Works: Harvey, Ill. 


WRITE FOR INFORMATION AND PRICES - 
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Ellis Patent 
Bumping Post 


Noted for Simplicity, 
Strength and Lasting 
Qualities. Adapted to 
all positions. 


Mechanical Mfg. Co., 


CHICAGO, ILL. 
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Spring Frogs 
Rigid Frogs 
Crossings 
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Other Railroads Have Found That 


Our solid Manganese Frogs and Crossings not 
only embody strength, durability and depend- 
ability, but require no maintenance cost 


THE FROG, SWITCH & MFG. CO. 


CARLISLE, PENN. 








LOGAN’S PILE CAPS 


Patent Pending 





Protect your piling and give it longer life. 


OSCAR ALVA LOGAN 


261 Broadway New York 





Split Switches 
Switch Stands 
Rail Braces 


“CINCINNATIS : 3. 


Design No.5 


WEIR TITANIUM 
CLAMP Patented 


The Weir Frog 


ESTABLISHED, 1882 


Company 


RAIL and MANCANESE TRACK WORK 








GEO. P. NICHOLS & BRO. 





Nichols Transfer Tables—Turntable Tractors 


Cincinnati, Ohio 





1090 OLD COLONY BUILDING, CHICAGO 





BOOTH 


Clean Boilers 





ATER 


No Wasted Fuel 
L. M. Booth Co., 130 Liberty St., New York 


OFTENER 


Ask for free Booklet 
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KALAMAZOO RY SI) - \ 
‘AMAZAO RY SUPPL G\ 
_.. KALAMAZOO gal \ 


Kalamazoo Hand Cars 


are equipped with the Kalamazoo Improved Reinforced 
Pressed Steel Wheel, giving 50 to 100 per cent. greater 
wear than any other wheel of similar design or weight on 
the market. ‘The car has stout gallows frame, thoroughly 
trussed, has taper wheel and pinion, fits on axles, machine 
cut gears, flexible steady box and double acting brake. 


16 Different Styles, Standard or Special 


Catalogue of Track and Railway 
Supplies on Request 


Kalamazoo Railway Supply Co. 
Kalamazoo, Mich. 


Western Representative: Universal Railway Supply Co., Chicago 





Steel Pipe Stock Yard Gates 


for this 12 ft. x 6 ft. Gate 


Complete except boards 


$7.0 








fz, 


































12’x6’ No. 10 Stock Yard Gate) 
1. Cost less than wood con- 4. Type of construction is 
struction. ample evidence of its 
2. Adjustable so it will always strength. 
swing free and fit close. 5. Barring accidents this type of 
3. Double latch, simple, strong, gate willlast 15to 25 years. 
stock proof. 6. Samples submitted free. 


Detail drawing and further information on request. 


IOWA GATE COMPANY 


Ry. Dept., CEDAR FALLS, IOWA 
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LOSN PSIMARY BATTERY 


wecKWw US A 
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We Set the Standard 


If you don’t believe that, look up the record 
and see which battery was the leader in all 
development. 


The Gordon Cell 


was the first cell which furnished a ‘‘complete 
interior as a recharge.’’ 























was the first ‘‘ single 


THE GORDON CELL 


suspension ’’ cell. 
















was the first ‘‘ high 


THE GORDON CELL 


capacity ’’ cell. 












Other manufacturers followed’ these features 
and they have since been made standard by 
the Railway Signal Association. 














BUT THE BEST OF ALL IS 
THAT WE ARE STILL AHEAD 












Gordon Primary Battery Company 


50 Church St. Peoples Gas Bldg. 


New York Chicago 
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FRONT FINISHES 
(Paste) 


‘The medium used in these 
mixtures for carrying and 
applying the 
quickly dries 
pears after 

Nothing but the lustrous 


graphite 
and disap- 
application. 


flake graphite remains 
so that no fumes or odors 
are given forth to discom- 
fit the engineer. The fin- 
ish thus applied is remark- 


ably durable and lasting, 
even under the worst 


weather conditions. Send 


for booklet No. 187-F 


Made in Jersey City, N. J. by the 


Established 1827 





DIXON’S GRAPHITE ENGINE 


JOSEPH DIXON CRUCIBLE COMPANY 
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CLASSIFIED INDEX 


Anti Creepers. 
P. & M. Co. 


Axle Washers. 
Hubbard & Co. 


ars. 

Hubbard & Co. 
Battery Cells. 

Gordon Primary Battery Co. 

Waterbury Battery Co. 
Battery Renewals. 

Gordon Primary Battery Co. 

Waterbury Battery Co. 
Battery Supplies. 

Gordon Primary Battery Co. 

Waterbury Battery Co. 
Battery Zincs. 

Gordon Primary Battery Co. 

Waterbury Battery Co. 
Batteries, Electric. 

Gordon Primary Battery Co. 

Waterbury Battery Co. 
Battery Jars. 

Gordon Primary Battery Co. 

Waterbury Battery Co. 
Bolts, Nuts and Washers. 

Hubbard & Co. 


Bonding Drills. 
Kalamazoo Railway Supply 
Co. 
Bridge Paint. 
Dixon, Jos.. Crucible Co. 


Bumping Posts. 
Mechanical Mfg. Co. 


Bunks, Steel. 
Calumet Supply Mfg. Co. 


Car Movers. 
Atlas Railway Supply Co. 


Car Replacers. 
Kalamazoo Railway 
Co. 


Cars, Hand and Inspection. 
See Hand Cars and Inspec- 
tion Cars. 
Cattle Guards. 
Calumet Supply Mfg. Co. 
Kalamazoo Railway Supply 
Co. 


Chisels, 
Hubbard & Co. 


Coal Miners’ Tools. 
Hubbard & Co. 


Continuous Crossings. 
Eymon Continuous Crossing 
Co, 


Supply 


Continuous Joints. 
Atlas Railway Supply Co. 
Rail Joint Co. 


Cranes. 
Kalamazoo Railway Supply 
Co, 
Nichols, Geo. P., & Bros, 
Crayons. 
Dixon, Jos., Crueible Co. 
Crossings. 
See Frogs and Crossings. 
Derails. 
Indianapolis Switch & Frog 
Co. 
Dump Cars. 
Kalamazoo Switch & Frog 
Co. 


Electric Batteries. 

See Batteries, Electric. 

Engines, Gasoline. 

See Gasoline Engines, 

Fence Aprons, Wing. 

Calumet Supply Mfg. Co. 

Fence Posts, Steel. 

Calumet Supply. Mfg. Co. 

Plash Lights. 

Com. Acetylene Ry. Light & 
Sig. Co. 

Frogs and Crossings. 
Cincinnati Frog & Switch Co. 
Eymon Continuous Crossing 

Co. 
Frog, Switch & Mfg. Co. 
Indianapolis Switch & Frog 
Co. 
tamapo Iron Works. 
Weir Frog Co. 
Gasoline Cars, 


Kalamazoo Railway Supply 
Co. 

Gasoline Engines. 

Kalamazoo Railway Supply 
Co. 


1] 


OF ADVERTISERS 


Gasoline Motor Cars. 
See Motor Cars, Gasoline. 
Gates. 
Iowa Gate Co. 
Graphite. 
Dixon, Jos., Crucible Co. 
Hand Cars. 
Kalamazoo Railway 
Co. 
Hoes, 
Hubbard & Co. 
Inspection Cars. — 
Kalamazoo Railway 
Co. 
Lubricants, Graphite. 
Dixon, Jos., Crucible Co. 


Lubrication, Graphite. 
Dixon, Jos., Crucible Co. 


Supply 


Supply 


Maintenance of Way Supplies. 
Hubbard & Co. 
Kalamazoo Railway Supply 
Co. 


Manganese Frogs and Cross- 
Cineinnati Frog & Switch Co. 
Frog, Switch & Mfg. Co. 
Indianapolis Switch & Frog 

Co. 
tamapo Iron Works. 
Weir Frog Co. 

Metal Protecting Paints. 

Dixon, Jos., Crucible Co. 


Motor Cars. 
Fairmont Machine Co. 


Kalamazoo Railway Supply 


Co. 

Nut Locks, 

Hubbard & Co. 
Paints. 

Dixon, Jos., Crucible Co. 
Pencils. 

Dixon Jos., Crucible Co. 
Picks. 

Hubb: ird & Co. 
Pile Caps. 

Logan, Osear Alva. 
Plate. 


See Tie Plates, 


Pole Line Material. 
Hubbard & Co. 


Portable Steel peeings. 
Pruden Co., C. 
Post Hole Diggers. 
Hubbard & Co. 
Push Cars. 
Kalamazoo 
Co. 
= Anchors. 
P. & M. Co. 
Rail Benders. 
Kalamazoo Railway 
Co, 


tailway Supply 


Supply 


Rail Braces. 
Atlas Railway Supply Co. 
Cincinnati Frog & Switch Co. 
Indianapolis Switch & Frog 
Co. 
Weir Frog Co. 
Rail Drills. 
Indianapolis Switch & Frogs 
Co, 
Rail Joints. 
Atlas Railway Supply Co. 


Rail Joint Co. 
Weir Frog Co. 


Railway Crossing. 
Eymon Continuous Crossing 
Co. 
as Equipment and Sup- 
es 


Atlas Railway Supply Co. 
Frog, Switch & Mfg. Co. 
or “anata Switch & Frog 
Kalamazoo tailway Supply 
So. 
Rail Joint Co. 
Ramapo Iron Works. 
Weir Frog Co. 
Section Cars, Gasoline. 


—_— Railway Supply 
0. 


Shovels, Spades and Scoops. 
Hubbard & Co. 


Signal Lights. 
Com. Acetylene Ry. Light & 
Sig. Co. 
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Classified Index of Advertisers—Continued 


Steel Bunks. Track ee. , 
( S Mfe Atlas Railway Supply Co. 
nner Semnirey eee. 67 Cincinnati Frog & Switch Co 


‘e t S , Mf 0: cn pte ae : A ae ° 
Steel Fence Posts. Frog, Switch & Mfg. ; 
Indianapolis Switch & Frog 
Co 3 


Co 
Calumet Supply Mfg. Co. 





Steel Wing Fence Aprons. tamapo Tron Works. 
Calumet Supply Mfg. Co. Weir Frog Co. e 
Steel Gates. Track Tools. 
Iowa Gate Co. Hubbard & Co. 
y Kalamazoo Railway Supply 
Striking Hammers. Co, 
Hubbard & Co. Transfer Tables. 


Switch Rods. Nichols, Geo. P., & Bro. 


a pg 7g & Switch Co. SS ee — 
imapo tron. W co gala acai ATLAS COMPROMISE OR 


Ramapo Iron Works. 

Switcl a Switch Stand "ree % & B 

witches an c ands. Nichols, Geo. P., & Bro. 
Atlas Railway Supply Co. Valve Grease, Graphite STEP JOINTS 
Cincinnati Frog & Switch Co, Dixon, Jos., Crucible Co. | 


Frog, Switch & Mfg. Co. 
ne Switch & Fros Velocipede Cars. 
Kalamazoo tailway Supply 


Re he apo Iron Works. Co. es a Xo 
Weir Frog Co. OSS SS 
Washers. Te 
Switchboard Adjusters. Hubbard & Co. tt i @ 
Weir Frog Co. Water Columns. j 2 — 
Tanks and Tank Fixtures. Ki — tailway Supply 2 os 
Kz ‘ azoo Railway Supply edie Co. : EERE, a 
Kennicott Co. Water Filters. 
Telegraph an Telephone Sup- Kennicott Co. iota Atlas Standard Compromise Joint No. 1 


lies. 
Hubbard & Co. Water Softeners. 
Booth, L. M., Co. 


Tie Plates. Kennicott Co. 
Atlas Railway Supply Co. Pittsburg Filter Mfz. Co. 


Cincinnati Frog & Switch Co. Water Weighers 


Lundie, John. iannicote Co. 
Track Drills. Wedges. 
Kalamazoo Railway Supply Hubbard & Co 
So, re 
Wheelbarrows, 
Track Jacks. Kalamazoo Railway Supply 
Kalamazoo Railway Supply Co. 
Co. Wing Fence Aprons. 


Track Laying Cars. Calumet Supply Mfg. Co. rs ' 
Kalamazoo Railway Supply Wrenches. Atlas Compromise Joint No. 9 
Co. Coes Wrench Co. 








— We have over 800 different Step Joint 
Alphabethical Index of Advertisers patterns and can connect any style of rails. ; 











Atlas Railway Supply Company...................6 600% 12 
a Bi go eh ous cree bccpuaes i oeaees 9 4 
Cale R DING I NSO ilo on ncks 2 cs pen epee esos aes 8 
Cincinnati einer ors WwitClh CO, 5..:0 etic ca ees ew swe 9 
Coes Wrench Co. .....-.. BR ee! 
Commercial Acetylene Ry. ‘Light & Signal " ane 8 
Dixon; jos, Cricible Combany~ 25 ....5 66008 isc .ce nas 11 
Eymon Continuous Crossing Company................... 6 Atlas Insulated Joint No. 1 | 
Prop Switch Gite Co; Whe... oo gens eco Seas dae ee 9 2 { 
Our Insulated Joints 
Gordon Pamary Battery Co... ss.6e esas we eee R ve R ; 
Hubbard & Co.............6000 5 1-13 ee ee ee 
PORE OOS io ies heb hn Choe Re ete eee 10 
Indianapolis: Switch &: Prog Co. 2.0... 5 .6...csb ese ss es, 
Kalamazoo Railway Supply Co. «0... ..056 5 650. cc seeaes 10 ATLAS TIE PLATES and BRACES 
Kennicott Company EES Eee ahaa eel engl ee é 
I os io isiic'y coh eeeded cae ieee me asase ees 9 Atlas Primer and Surfacer for your Cars : 
PIO Sas artis 6b owe wisand dane salesewoueiee aeesite vom 13 3 
PRGCHHICRIMNNE Os ACOs 6 ico nese US aes eee edie Sales cetera 9 : 
NrchOlh eae Os ek Oe 0 ss 55 oss. aetas pe skwetes Gieuie ae , 
e . ; 
Cf , 5 enna mere sper ei 8 Atl R il \) | ( F 
Pitter WEer Makes ASO oie nok oss Vase ws ncieralnncs ecelonre + yas 8 as a Way upp y 0. 5 
LOOTING Cool. CH, 0 UNE Saar MRT ana emre ce Re Laer: 14 blag 
Rail Joint Co., Th . 1527 Manhattan Building | 
ail Joint Co., Bence wei ese Sse Rie Re Gee ewe cee ee ote r 
WI IPOD. 5 cnr s iesscasixrnnesecreeene 2 CHICAGO i 
Eastern Branch: ; 
Teeter-Hartley Motor Co: « . os... es hese ceet esas tee cs 3 é ; i 
sacwestonneteon oa” Ask for Circular M 
Waterbury Battery Senpey: Bose oes De0 pent chae Ae ace tRcG On ices 3 ' ; 


Weir Frog Company.. 
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RAILROAD TIE PLATE PRACTICE 
— A COMPARISON — 


The Resultant Force, due to a wheel load ona rai/and the wedging action of 
the coning of the wheel, is at right angles to the direction of this coning. 
This Resultant 1s the force bearing from the wheel onthe rail, independently 
of the necessary“nosing action of the wheel flange on curves 
en 





/n the diagrams shown below, the bearing of the wheel on the Rail, Tie Plate 
and Tie is compared with the load Tr between a Steel Column resting, through 
a Shoe and a Masonry Foundation, on 19 


11g Rock. The column load is vertical, 
while the bearing of the wheel on the railis at an inclination of one in twenty r§ 6 9 9 
The track sketches are to scale, white the foundation sketches are exaggerated 
to emphasize the point made 


The Wheel corresponds tothe Column 





» Rail ™ 5 Shoe. 
" Tie Plate * “ " Masonry 
o Tie . "  "  Sloping Rock | 








All that is needed 
back of 


MM SOG | 
THIS ILLUSTRATES FLAT TIE PLATE PRACTICE. () () S 
Rail and Plate tend to “roll out.” 


is a husky laborer, 
ready to do a full 
day’s work. 






Peralielogram 
of Forces 











Pere/ielogram 
of Forces 







Whrust 
—s 


Yi, 
































THIS ILLUSTRATES EUROPEAN WEDGE PLATE PRACTICE 


Note the heavy bolts required to keep the plate from 
“rolling out.” 














Such a combination 
makes for the better- 
ment of roadbeds, at 
the LOWEST UP- 
KEEP COST. 






Peratigiogram 
of Forces 






























acre etm | 











THIS ILLUSTRATES SCIENTIFIC MODERN TIE PLATE 
RACTICE. 
The Seating of the plate is normal tothe resultant force bearing on it. The Plate 
willnot*roll out” from the resultant force shown, but will hold the track to gauge 











In addition to being seated at rightangles to the resultant of the forces actir+ 
onit, the Lundie Tié Plate 1s cambere lengthwise to tne rail, so permitting the 
rail to trave/ over the surface of the plate witha gentle Flexing motion as wheel 
loads approach to and recede from it, giving smooth riding track.Witha 
flat plate. the rail. under approac hing and receding whee! loads,-tilts the 
plate by coming in contact with its eages, $o nducing rocking ties and rough 
riding, clattering track 





New Wheels and Rai/ over The Lunde Tie Plate will tend to retain their 
standard contours Worn Wheels and Rail over the Lundie Tie Plate will tend 
to return to their standard contours 


SA PANEL ITS OR 


THE LUNDIE TIE PLATE 


1S HANDLED COMMERCIALLY, DIRECTLY BY 


JOHN LUNDIE, 52 Broadway, New York City 
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Astamened coor 


PRUDENTIAL 


Portable | “7! Permanent Steel Buildings 


one story 


SANITARY ECONOMICAL BUNK HOUSES 
For Railroad Buildings, Bunk Houses, Contractors Supplies 
Garages, Shops, Storage, Factory, Farm Machinery, Oil 


Storage, Road Machinery, Fire Apparatus, Bowling Allevs, 
Sales Offices, Cottages. 


Write for Catalogues, Price Lista, Htc. 


THE C. D. PRUDEN COMPANY 
Station C.” BALTIMORE, MD. 











At Red Bank Station 
near Oneida, N. Y., 
on New York 
Central 





THIS 
Kennicott 
Water 
Softener 
at Red Bank Station on the New 
York Central R. R., furnishes 
30,000 gallons per hour of pure 

soft water. 


Write for our new catalogue 
to the 


Kennicott Company 
Water Softener for Railway Use 
CHICAGO HEIGHTS, ILL.. 





Points of Merit of the Indianapolis 
R-N-R Frogs 


No. 1. Requires no renewals or removing during 
life of Manganese. 
No. 2. Minimum length of solid Manganese 
Frogs. 
. 3. Full length track rails fit into recesses of 
Frog, making all joints self-contained. 


. 4. Cost, maintenance and use of three pairs 
of splices eliminated. 

. 5. Perfectly foot guarded at heel, toe and 
flares, meeting all requirements of all railroad 
commissions. 

. 6. Clamping toe plate gives uniform bearing 
to base of rail, re-enforces the easer extensions 
and absorbs all outward thrust strains. 


. 7. Adjustable wedge block at toe keeps rails 
tight, preventing flange interference. 

. 8. Easement at heel and toe protecting rail 
ends, eliminating joint impact. 

. 9. Wing rail easers continuous, protecting 
point and eliminating wear from worn teirs at 
throat. 

. 10. Design admits of a standard and fixed 
dimension for a given NUMBER and rail sec- 
tion, uniform for all roads. 


Points of Merit of Solid Manganese 
Frogs in General 


The following points of ECONOMY, ADVANTAGE and MERIT compared 
with ordinary bolted or manganese insert bolted frogs apply to the various 
types and forms IN GENERAL of solid manganese cast construction. 


No. 1. Integral, no separate members to work 
loose, requiring constant maintenance. 

No. 2. One-piece construction reduces chance of 
derailment through broken or misplaced parts 
as in fabricated work. 

. 3. One-piece frogs maintain alignment and 
throat-ways. 

. 4. Genuine Manganese Steel gives several 
times the wear of Bessemer or Open Hearth. 

. 5. When worn down at points of severe ser- 
vice, can be refaced by Electric Welding and 
resurfaced. 

. 6. Will withstand damage of Derailments. 

. 7. Cast from pattern, ends can conform to 
foreign section without compromise. 

. 8. Self-contained structures conserve tie 
system. 

. 9. Solid Manganese Frogs properly designed 
and of genuine material show greater strength 
and larger safety factor than built up construc- 
tion. 

. 10 Solid one-piece construction is not affected 
by the elements and does not deteriorate as 
rzpidly through wear as the component parts 
of assembled structures. 
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